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We develop in this paper a general econometric methodology referred to as 
the Simulated Asymptotic Least Squares (SALS). It is shown that this 
approach provides a unifying theory for “approximation-based” or simulation-
based inference methods and nests the Simulated Nonlinear Least Squares 
(SSNLS), the Simulated Pseudo Maximum Likelihood (SPML), the Simulated 
Method of Moments (SMM) in both parametric and semiparametric settings, 
the Indirect Inference (II) and the Efficient Method of Moments (EMM). 
 
We produce a new notion of Efficiency Bounds in Direction and provide a 
general study of the efficiency in the SALS framework. 
 
In the particular case of the II and the EMM methods and when the 
instrumental model is of a GMM type, we characterise a new weighting matrix 
for a more efficient estimation about the structural parameters of interest θ
0. 
This new weighting matrix does no longer correspond, in the general case, to 
the classical one as characterised by Hansen (1982). Generalized global 
specification tests extending the previous existing ones are also proposed. 
 
Keywords: Simulated Asymptotic Least Squares; Approximation-based and 
Simulation-based estimation; Efficiency Bounds in Direction; GMM; SNLS; 
SPML; SMM; II; GII; EMM. 
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e
c
t
e
s
t
i
m
a
t
i
o
n
a
b
o
u
t
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
o
f
i
n
t
e
r
e
s
t
.
I
n
s
e
c
t
i
o
n
4
,
w
e
d
e
v
e
l
o
p
t
h
e
S
A
L
S
t
h
e
o
r
y
a
n
d
p
r
o
v
i
d
e
t
h
e
g
e
n
e
r
a
l
e
Æ
c
i
e
n
c
y
s
t
u
d
y
i
n
t
h
e
S
A
L
S
f
r
a
m
e
w
o
r
k
.
W
e
a
r
e
t
h
u
s
l
e
d
t
o
i
n
t
r
o
d
u
c
e
a
n
e
w
n
o
t
i
o
n
o
f
E
Æ
c
i
e
n
c
y
B
o
u
n
d
s
i
n
D
i
r
e
c
t
i
o
n
.
S
e
c
t
i
o
n
5
p
r
o
p
o
s
e
s
a
b
a
t
t
e
r
y
o
f
g
e
n
e
r
a
l
i
z
e
d
g
l
o
b
a
l
s
p
e
c
i
￿
c
a
t
i
o
n
t
e
s
t
s
e
x
t
e
n
d
i
n
g
t
h
e
p
r
e
v
i
o
u
s
e
x
i
s
t
i
n
g
o
n
e
s
.
W
e
s
t
a
t
e
s
o
m
e
c
o
n
c
l
u
d
i
n
g
r
e
m
a
r
k
s
i
n
s
e
c
t
i
o
n
6
.
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A
s
y
m
p
t
o
t
i
c
P
r
o
p
e
r
t
i
e
s
o
f
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
E
x
t
e
n
d
i
n
g
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
a
n
d
G
o
u
r
i
￿
e
r
o
u
x
a
n
d
M
o
n
f
o
r
t
(
1
9
9
5
b
)
,
w
e
c
o
n
s
i
d
e
r
t
h
e
p
a
r
a
m
e
t
r
i
c
n
o
n
l
i
n
e
a
r
s
i
m
u
l
t
a
n
e
o
u
s
e
q
u
a
t
i
o
n
s
m
o
d
e
l
d
e
￿
n
e
d
b
y
:
r
(
y
t
;
y
t
￿
1
;
x
t
;
u
t
;
￿
)
=
0
;
(
2
.
1
)
’
(
u
t
;
u
t
￿
1
;
"
t
;
￿
)
=
0
;
(
2
.
2
)
￿
2
￿
a
c
o
m
p
a
c
t
s
u
b
s
e
t
o
f
I
R
p
;
w
h
e
r
e
t
h
e
p
r
o
c
e
s
s
f
y
t
;
t
2
Z
Z
g
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
d
e
p
e
n
d
e
n
t
v
a
r
i
a
b
l
e
s
a
n
d
f
x
t
;
t
2
Z
Z
g
i
s
t
h
e
v
e
c
t
o
r
o
f
e
x
o
g
e
n
o
u
s
o
b
s
e
r
v
a
b
l
e
v
a
r
i
a
b
l
e
s
.
T
h
e
v
a
r
i
a
b
l
e
s
f
u
t
;
t
2
Z
Z
g
a
n
d
f
"
t
;
t
2
Z
Z
g
a
r
e
n
o
t
o
b
s
e
r
v
e
d
.
1
f
x
t
;
t
2
Z
Z
g
i
s
i
n
d
e
p
e
n
d
e
n
t
o
f
f
"
t
;
t
2
Z
Z
g
(
a
n
d
f
u
t
;
t
2
Z
Z
g
)
.
T
h
e
p
r
o
c
e
s
s
f
"
t
;
t
2
Z
Z
g
i
s
a
w
h
i
t
e
n
o
i
s
e
w
h
o
s
e
d
i
s
t
r
i
b
u
t
i
o
n
G
Æ
i
s
k
n
o
w
n
.
T
h
e
d
a
t
a
c
o
n
s
i
s
t
i
n
t
h
e
o
b
s
e
r
v
a
t
i
o
n
s
o
f
a
s
t
o
c
h
a
s
t
i
c
p
r
o
c
e
s
s
f
(
y
t
;
x
t
)
;
t
2
Z
Z
g
a
t
d
a
t
e
s
t
=
1
;
:
:
:
;
T
.
T
h
e
r
a
n
g
e
o
f
x
t
a
n
d
y
t
a
r
e
r
e
s
p
e
c
t
i
v
e
l
y
X
￿
I
R
p
(
x
)
a
n
d
Y
￿
I
R
p
(
y
)
.
W
e
d
e
n
o
t
e
b
y
P
Æ
t
h
e
t
r
u
e
u
n
k
n
o
w
n
p
r
o
b
a
b
i
l
i
t
y
d
i
s
t
r
i
b
u
t
i
o
n
(
a
s
c
h
a
r
a
c
t
e
r
i
z
e
d
b
y
K
o
l
m
o
g
o
r
o
v
’
s
t
h
e
o
r
e
m
)
o
f
f
(
y
t
;
x
t
)
;
t
2
Z
Z
g
a
n
d
F
Æ
d
e
n
o
t
e
s
t
h
e
p
.
d
.
f
.
o
f
f
x
t
;
t
2
Z
Z
g
.
A
s
s
u
m
p
t
i
o
n
(
A
1
)
:
P
Æ
b
e
l
o
n
g
s
t
o
t
h
e
f
a
m
i
l
y
f
P
￿
;
￿
2
￿
g
o
f
p
r
o
b
a
b
i
l
i
t
y
d
i
s
t
r
i
b
u
t
i
o
n
s
o
n
(
X
￿
Y
)
Z
Z
d
e
l
i
n
e
a
t
e
d
b
y
t
h
e
m
o
d
e
l
(
2
:
1
)
￿
(
2
:
2
)
.
I
n
t
h
i
s
c
a
s
e
t
h
e
r
e
e
x
i
s
t
s
a
t
r
u
e
u
n
k
n
o
w
n
v
a
l
u
e
o
f
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
￿
Æ
s
u
c
h
t
h
a
t
P
Æ
=
P
￿
Æ
,
w
e
a
s
s
u
m
e
t
h
a
t
￿
Æ
2
Æ
￿
.
W
e
a
l
s
o
d
e
n
o
t
e
t
h
e
p
r
o
b
a
b
i
l
i
t
y
d
i
s
t
r
i
b
u
t
i
o
n
f
u
n
c
t
i
o
n
o
f
t
h
e
j
o
i
n
t
p
r
o
c
e
s
s
f
(
"
t
;
x
t
)
;
t
2
Z
Z
g
:
￿
Æ
.
W
i
t
h
a
s
l
i
g
h
t
a
b
u
s
e
o
f
n
o
t
a
t
i
o
n
s
,
w
e
w
i
l
l
a
l
s
o
w
r
i
t
e
￿
Æ
a
s
t
h
e
p
r
o
d
u
c
t
o
f
F
Æ
a
n
d
G
Æ
:
￿
Æ
=
F
Æ
￿
G
Æ
.
W
e
c
a
n
t
h
e
n
r
e
w
r
i
t
e
P
Æ
a
n
d
P
￿
a
s
f
o
l
l
o
w
s
:
P
Æ
=
￿
(
￿
Æ
;
￿
Æ
)
;
P
￿
=
￿
(
￿
Æ
;
￿
)
;
f
o
r
e
a
c
h
￿
2
￿
a
n
d
w
h
e
r
e
￿
(
￿
;
￿
)
i
s
i
m
p
l
i
c
i
t
l
y
d
e
￿
n
e
d
t
h
r
o
u
g
h
(
2
:
1
)
￿
(
2
:
2
)
.
A
s
p
o
i
n
t
e
d
o
u
t
b
y
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
t
h
e
k
n
o
w
l
e
d
g
e
o
f
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
f
"
t
;
t
2
Z
Z
g
i
s
n
o
t
a
r
e
a
l
a
s
s
u
m
p
t
i
o
n
,
i
n
t
h
e
p
a
r
a
m
e
t
r
i
c
c
a
s
e
,
s
i
n
c
e
f
"
t
;
t
2
Z
Z
g
c
a
n
a
l
w
a
y
s
b
e
c
o
n
s
i
d
-
e
r
e
d
a
s
a
f
u
n
c
t
i
o
n
o
f
a
w
h
i
t
e
n
o
i
s
e
w
i
t
h
a
k
n
o
w
n
d
i
s
t
r
i
b
u
t
i
o
n
f
u
n
c
t
i
o
n
a
n
d
o
f
a
d
d
i
t
i
o
n
a
l
p
a
r
a
m
e
t
e
r
s
w
h
i
c
h
c
a
n
b
e
i
n
c
o
r
p
o
r
a
t
e
d
i
n
t
o
￿
.
D
G
P
w
i
t
h
m
o
r
e
t
h
a
n
o
n
e
l
a
g
i
n
y
,
x
,
u
c
a
n
b
e
i
n
c
l
u
d
e
d
i
n
t
h
i
s
f
r
a
m
e
-
w
o
r
k
b
y
i
n
c
r
e
a
s
i
n
g
t
h
e
d
i
m
e
n
s
i
o
n
o
f
t
h
e
p
r
o
c
e
s
s
e
s
.
N
o
t
e
a
l
s
o
,
t
h
a
t
i
t
i
s
n
o
t
r
e
q
u
i
r
e
d
t
h
a
t
r
a
n
d
’
a
r
e
k
n
o
w
n
i
n
a
c
l
o
s
e
d
f
o
r
m
.
T
h
e
o
n
l
y
r
e
q
u
i
r
e
m
e
n
t
i
s
t
h
a
t
,
r
a
n
d
’
a
r
e
c
o
m
p
u
t
a
b
l
e
a
t
e
a
c
h
p
o
i
n
t
.
T
h
i
s
,
f
o
r
i
n
s
t
a
n
c
e
,
c
a
n
b
e
a
c
h
i
e
v
e
d
t
h
r
o
u
g
h
o
p
t
i
m
i
z
a
t
i
o
n
r
o
u
t
i
n
e
r
e
￿
e
c
t
i
n
g
o
p
t
i
m
i
z
i
n
g
b
e
h
a
v
i
o
r
.
T
h
i
s
f
o
r
m
u
l
a
t
i
o
n
e
n
c
o
m
p
a
s
s
e
s
t
h
e
o
n
e
p
r
o
p
o
s
e
d
i
n
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
.
T
h
i
s
a
l
l
o
w
s
i
n
d
e
e
d
t
h
e
t
r
e
a
t
m
e
n
t
o
f
a
b
r
o
a
d
e
r
c
l
a
s
s
o
f
m
o
d
e
l
s
a
s
f
o
r
i
n
s
t
a
n
c
e
t
h
e
m
o
d
e
l
s
s
t
e
m
m
i
n
g
f
r
o
m
t
h
e
s
t
o
c
h
a
s
t
i
c
1
N
o
t
e
t
h
a
t
b
y
c
o
n
s
t
r
u
c
t
i
o
n
o
f
(
2
:
1
)
￿
(
2
:
2
)
t
h
e
v
a
r
i
a
b
l
e
s
f
x
t
;
t
2
Z
Z
g
c
o
r
r
e
s
p
o
n
d
h
e
r
e
t
o
s
t
r
i
c
t
l
y
e
x
o
g
e
n
o
u
s
o
n
e
s
.
H
o
w
e
v
e
r
t
h
e
c
a
s
e
o
f
w
e
a
k
l
y
e
x
o
g
e
n
o
u
s
v
a
r
i
a
b
l
e
s
i
s
n
o
t
r
u
l
e
d
o
u
t
h
e
r
e
a
n
d
i
n
t
h
a
t
c
a
s
e
o
n
e
h
a
s
t
o
s
p
e
c
i
f
y
t
h
e
c
o
n
d
i
t
i
o
n
a
l
p
.
d
.
f
.
o
f
u
g
i
v
e
n
X
.
T
h
r
o
u
g
h
o
u
t
t
h
e
p
a
p
e
r
w
e
j
u
s
t
m
a
i
n
t
a
i
n
t
h
e
w
e
a
k
e
x
o
g
e
n
e
i
t
y
a
s
s
u
m
p
t
i
o
n
a
n
d
w
h
e
n
i
t
i
s
r
e
q
u
i
r
e
d
w
e
w
i
l
l
s
t
r
e
s
s
t
h
e
s
t
r
o
n
g
e
x
o
g
e
n
e
i
t
y
a
s
s
u
m
p
t
i
o
n
.
3g
r
o
w
t
h
l
i
t
e
r
a
t
u
r
e
(
s
e
e
J
B
E
S
J
a
n
u
a
r
y
1
9
9
0
,
v
o
l
8
,
n
0
1
f
o
r
a
n
i
n
-
d
e
p
t
h
d
i
s
c
u
s
s
i
o
n
o
f
s
u
c
h
m
o
d
e
l
s
)
.
H
o
w
e
v
e
r
,
t
h
i
s
t
h
e
o
r
y
t
u
r
n
s
o
u
t
t
o
b
e
r
e
l
e
v
a
n
t
a
s
s
o
o
n
a
s
o
n
e
h
a
s
a
t
h
i
s
d
i
s
p
o
s
a
l
a
f
a
m
i
l
y
o
f
p
.
d
.
f
.
f
P
￿
;
￿
2
￿
g
o
n
(
X
￿
Y
)
Z
Z
f
o
r
w
h
i
c
h
e
x
p
e
c
t
a
t
i
o
n
s
o
f
n
o
n
l
i
n
e
a
r
f
u
n
c
t
i
o
n
s
a
r
e
e
a
s
i
l
y
c
o
m
p
u
t
e
d
b
y
s
i
m
-
u
l
a
t
i
o
n
,
b
y
q
u
a
d
r
a
t
u
r
e
o
r
b
y
a
n
a
l
y
t
i
c
e
x
p
r
e
s
s
i
o
n
s
.
I
n
t
h
i
s
r
e
s
p
e
c
t
t
h
e
r
e
s
u
l
t
s
p
r
o
p
o
s
e
d
i
n
t
h
i
s
p
a
p
e
r
s
t
r
a
i
g
h
t
f
o
r
w
a
r
d
l
y
e
x
t
e
n
d
t
o
t
h
e
c
a
s
e
o
f
q
u
a
d
r
a
t
u
r
e
c
o
m
p
u
t
a
t
i
o
n
o
r
a
n
a
l
y
t
i
c
e
x
p
r
e
s
s
i
o
n
s
.
W
e
j
u
s
t
f
o
c
u
s
h
e
r
e
o
n
t
h
e
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
i
n
f
e
r
e
n
c
e
f
o
r
s
a
k
e
o
f
p
r
e
s
e
n
t
a
t
i
o
n
a
l
c
o
n
v
e
n
i
e
n
c
e
a
n
d
c
o
n
s
i
s
t
e
n
c
y
w
i
t
h
t
h
e
e
a
r
l
i
e
r
p
a
p
e
r
s
.
F
o
r
e
a
c
h
g
i
v
e
n
v
a
l
u
e
o
f
t
h
e
p
a
r
a
m
e
t
e
r
s
￿
,
i
t
i
s
p
o
s
s
i
b
l
e
t
o
s
i
m
u
l
a
t
e
a
p
a
t
h
f
e
y
1
(
￿
;
z
Æ
)
;
:
:
:
;
e
y
T
(
￿
;
z
Æ
)
g
c
o
n
d
i
t
i
o
n
a
l
l
y
o
n
t
h
e
o
b
s
e
r
v
e
d
p
a
t
h
o
f
t
h
e
e
x
o
g
e
n
o
u
s
v
a
r
i
a
b
l
e
s
f
x
1
;
:
:
:
;
x
T
g
a
n
d
f
o
r
g
i
v
e
n
i
n
i
t
i
a
l
c
o
n
d
i
t
i
o
n
s
z
Æ
=
(
y
Æ
;
u
Æ
)
.
T
h
i
s
i
s
d
o
n
e
b
y
s
i
m
u
l
a
t
i
n
g
v
a
l
u
e
s
f
e
"
1
;
:
:
:
;
e
"
T
g
f
r
o
m
G
Æ
.
T
h
e
n
b
y
r
e
p
e
a
t
e
d
l
y
s
o
l
v
i
n
g
e
q
u
a
t
i
o
n
(
2
:
2
)
i
n
t
h
e
u
n
k
n
o
w
n
v
a
r
i
a
b
l
e
s
e
u
t
(
￿
;
u
Æ
)
:
(
’
(
e
u
t
(
￿
;
u
Æ
)
;
e
u
t
￿
1
(
￿
;
u
Æ
)
;
e
"
t
;
￿
)
=
0
;
t
=
1
;
:
:
:
;
T
;
u
Æ
;
w
e
g
e
t
e
u
1
(
￿
;
u
Æ
)
;
:
:
:
;
e
u
T
(
￿
;
u
Æ
)
.
F
i
n
a
l
l
y
b
y
s
o
l
v
i
n
g
e
q
u
a
t
i
o
n
(
2
:
1
)
i
n
t
h
e
u
n
k
n
o
w
n
v
a
r
i
a
b
l
e
s
e
y
t
(
￿
;
z
Æ
)
:
(
r
(
e
y
t
(
￿
;
z
Æ
)
;
e
y
t
￿
1
(
￿
;
z
Æ
)
;
x
t
;
e
u
t
(
￿
;
u
Æ
)
;
￿
)
=
0
;
t
=
1
;
:
:
:
;
T
;
y
Æ
;
w
e
o
b
t
a
i
n
a
s
i
m
u
l
a
t
e
d
p
a
t
h
f
e
y
1
(
￿
;
z
Æ
)
;
:
:
:
;
e
y
T
(
￿
;
z
Æ
)
g
.
T
h
i
s
i
m
p
l
i
c
i
t
l
y
a
s
s
u
m
e
s
t
h
a
t
,
f
o
r
e
a
c
h
v
a
l
u
e
o
f
t
h
e
p
a
r
a
m
e
t
e
r
s
￿
,
f
o
r
t
h
e
o
b
s
e
r
v
e
d
e
x
o
g
e
n
o
u
s
v
a
r
i
a
b
l
e
s
f
x
1
;
:
:
:
;
x
T
g
a
n
d
f
o
r
t
h
e
i
n
i
t
i
a
l
c
o
n
d
i
t
i
o
n
s
z
Æ
,
e
q
u
a
t
i
o
n
s
(
2
:
1
)
￿
(
2
:
2
)
u
n
i
q
u
e
l
y
d
e
￿
n
e
t
h
e
p
r
o
c
e
s
s
f
(
y
t
;
u
t
)
;
t
2
Z
Z
g
.
A
d
i
r
e
c
t
e
s
t
i
m
a
t
i
o
n
o
f
t
h
e
t
r
u
e
u
n
k
n
o
w
n
v
a
l
u
e
o
f
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
￿
Æ
i
s
i
n
p
r
a
c
t
i
c
e
i
m
p
o
s
s
i
b
l
e
s
i
n
c
e
t
h
e
c
o
n
d
i
t
i
o
n
a
l
p
.
d
.
f
o
f
f
y
1
;
:
:
:
;
y
T
g
g
i
v
e
n
f
z
Æ
;
x
1
;
:
:
:
;
x
T
g
i
s
c
o
m
p
u
t
a
t
i
o
n
a
l
l
y
i
n
t
r
a
c
t
a
b
l
e
.
T
h
e
i
d
e
a
i
s
t
h
e
n
t
o
r
e
p
l
a
c
e
t
h
e
i
n
t
r
a
c
t
a
b
l
e
l
o
g
-
l
i
k
e
l
i
h
o
o
d
f
u
n
c
t
i
o
n
o
f
t
h
e
s
t
r
u
c
t
u
r
a
l
m
o
d
e
l
:
L
T
(
￿
)
=
T
X
t
=
1
l
o
g
f
t
(
y
t
=
y
t
￿
1
;
x
T
;
￿
)
;
(
2
.
3
)
b
y
a
n
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
w
h
i
c
h
i
n
v
o
l
v
e
s
a
v
e
c
t
o
r
￿
o
f
q
i
n
s
t
r
u
m
e
n
t
a
l
p
a
r
a
m
e
t
e
r
s
:
Q
T
￿
y
T
;
x
T
;
￿
￿
;
￿
2
B
a
c
o
m
p
a
c
t
s
e
t
o
f
I
R
q
￿
2
(
2
.
4
)
A
s
s
u
m
p
t
i
o
n
(
A
2
)
:
(
A
2
)
1
)
8
￿
2
￿
;
￿
2
B
;
￿
Æ
l
i
m
T
!
+
1
￿
￿
￿
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
q
(
￿
;
￿
)
￿
￿
￿
=
0
;
2
)
8
￿
2
￿
;
"
>
0
;
￿
>
0
;
9
e
￿
s
T
(
￿
;
"
;
￿
)
;
e
￿
s
(
￿
;
"
;
￿
)
s
u
c
h
t
h
a
t
8
T
￿
e
￿
s
(
￿
;
"
;
￿
)
:
￿
￿
Æ
￿
e
￿
s
T
(
￿
;
"
;
￿
)
>
"
￿
<
￿
;
￿
8
￿
2
B
;
9
O
s
￿
;
￿
;
"
;
￿
a
n
o
p
e
n
s
e
t
c
o
n
t
a
i
n
i
n
g
￿
w
i
t
h
:
S
u
p
￿
2
O
s
￿
;
￿
;
"
;
￿
￿
￿
￿
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
￿
￿
￿
e
￿
s
T
(
￿
;
"
;
￿
)
;
f
o
r
s
=
1
;
:
:
:
;
S
a
n
d
z
s
Æ
￿
3
2
W
e
f
o
c
u
s
h
e
r
e
o
n
c
o
m
p
a
c
t
s
e
t
s
￿
a
n
d
B
.
H
o
w
e
v
e
r
,
o
t
h
e
r
a
s
s
u
m
p
t
i
o
n
s
c
a
n
b
e
f
o
r
m
u
l
a
t
e
d
s
o
a
s
t
o
a
v
o
i
d
s
u
c
h
c
o
m
p
a
c
t
n
e
s
s
h
y
p
o
t
h
e
s
e
s
.
S
e
e
A
n
d
r
e
w
s
(
1
9
9
4
)
a
n
d
N
e
w
e
y
a
n
d
M
c
F
a
d
d
e
n
(
1
9
9
4
)
f
o
r
a
n
i
n
-
d
e
p
t
h
d
i
s
c
u
s
s
i
o
n
.
3
W
e
d
e
n
o
t
e
b
y
￿
Æ
l
i
m
T
!
+
1
t
h
e
l
i
m
i
t
i
n
p
r
o
b
a
b
i
l
i
t
y
(
w
i
t
h
r
e
s
p
e
c
t
t
o
￿
Æ
)
w
h
e
n
T
g
o
e
s
t
o
i
n
￿
n
i
t
y
.
4f
e
y
s
1
(
￿
;
z
s
Æ
)
;
:
:
:
;
e
y
s
T
(
￿
;
z
s
Æ
)
g
c
o
r
r
e
s
p
o
n
d
t
o
s
i
m
u
l
a
t
e
d
p
a
t
h
s
o
f
t
h
e
d
e
p
e
n
d
e
n
t
v
a
r
i
a
b
l
e
a
c
c
o
r
d
i
n
g
t
o
t
h
e
m
o
d
e
l
(
2
:
1
)
￿
(
2
:
2
)
c
o
n
d
i
t
i
o
n
a
l
l
y
o
n
f
x
1
;
:
:
:
;
x
T
g
a
n
d
z
s
Æ
,
f
o
r
s
=
1
;
:
:
:
;
S
.
A
s
s
u
m
p
t
i
o
n
(
A
2
:
2
)
e
x
p
r
e
s
s
e
s
a
s
t
o
c
h
a
s
t
i
c
e
q
u
i
c
o
n
t
i
n
u
i
t
y
p
r
o
p
e
r
t
y
a
b
o
u
t
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
c
o
m
p
u
t
e
d
f
o
r
t
h
e
s
i
m
u
l
a
t
e
d
p
a
t
h
s
e
y
s
T
(
￿
;
z
s
Æ
)
.
4
P
r
o
p
o
s
i
t
i
o
n
2
.
1
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
￿
(
A
2
)
,
w
e
h
a
v
e
:
￿
Æ
l
i
m
T
!
+
1
S
u
p
￿
2
B
￿
￿
￿
Q
T
￿
y
T
;
x
T
;
￿
￿
￿
q
(
￿
Æ
;
￿
)
￿
￿
￿
=
0
;
￿
Æ
l
i
m
T
!
+
1
S
u
p
￿
2
B
￿
￿
￿
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
q
(
￿
;
￿
)
￿
￿
￿
=
0
￿
5
P
r
o
o
f
:
T
h
i
s
r
e
s
u
l
t
i
s
o
b
t
a
i
n
e
d
b
y
s
i
m
p
l
y
a
p
p
l
y
i
n
g
N
e
w
e
y
(
1
9
9
1
)
t
h
e
o
r
e
m
2
.
1
.
t
o
t
h
e
s
i
m
u
l
a
t
e
d
p
a
t
h
s
f
e
y
s
1
(
￿
;
z
s
Æ
)
;
:
:
:
;
e
y
s
T
(
￿
;
z
s
Æ
)
g
.
A
s
s
u
m
p
t
i
o
n
(
A
3
)
:
q
(
￿
;
￿
)
i
s
a
n
o
n
s
t
o
c
h
a
s
t
i
c
t
w
i
c
e
d
i
￿
e
r
e
n
t
i
a
b
l
e
f
u
n
c
t
i
o
n
n
o
t
d
e
p
e
n
d
i
n
g
o
n
t
h
e
i
n
i
t
i
a
l
c
o
n
d
i
t
i
o
n
z
s
Æ
a
n
d
w
i
t
h
a
u
n
i
q
u
e
m
i
n
i
m
u
m
w
i
t
h
r
e
s
p
e
c
t
t
o
￿
f
o
r
e
a
c
h
v
a
l
u
e
o
f
￿
2
￿
.
L
e
t
￿
Æ
=
e
￿
(
￿
Æ
)
a
n
d
e
￿
(
￿
)
b
e
r
e
s
p
e
c
t
i
v
e
l
y
t
h
e
m
i
n
i
m
u
m
o
f
q
(
￿
Æ
;
￿
)
a
n
d
q
(
￿
;
￿
)
,
t
h
a
t
i
s
:
￿
Æ
=
e
￿
(
￿
Æ
)
=
A
r
g
m
i
n
￿
2
B
q
(
￿
Æ
;
￿
)
;
e
￿
(
￿
)
=
A
r
g
m
i
n
￿
2
B
q
(
￿
;
￿
)
￿
W
e
a
l
s
o
a
s
s
u
m
e
t
h
a
t
8
￿
2
￿
;
e
￿
(
￿
)
2
Æ
B
.
L
e
t
u
s
i
n
t
r
o
d
u
c
e
t
h
e
f
o
l
l
o
w
i
n
g
e
s
t
i
m
a
t
o
r
s
:
b
￿
T
=
A
r
g
m
i
n
￿
2
B
Q
T
￿
y
T
;
x
T
;
￿
￿
;
e
￿
s
T
(
￿
)
=
A
r
g
m
i
n
￿
2
B
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
;
e
￿
T
S
(
￿
)
=
1
S
S
X
s
=
1
e
￿
s
T
(
￿
)
￿
(
2
.
5
)
4
N
o
t
e
t
h
a
t
t
h
e
o
b
s
e
r
v
e
d
p
a
t
h
y
T
c
a
n
a
l
w
a
y
s
b
e
r
e
g
a
r
d
e
d
u
n
d
e
r
c
o
r
r
e
c
t
s
p
e
c
i
￿
c
a
t
i
o
n
a
s
a
s
i
m
u
l
a
t
e
d
o
n
e
f
o
r
t
h
e
v
a
l
u
e
￿
=
￿
Æ
.
T
h
u
s
,
i
t
i
s
a
l
s
o
i
m
p
l
i
c
i
t
l
y
a
s
s
u
m
e
d
t
h
a
t
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
o
b
e
y
s
a
s
t
o
c
h
a
s
t
i
c
e
q
u
i
c
o
n
t
i
n
u
i
t
y
p
r
o
p
e
r
t
y
w
h
e
n
c
o
m
p
u
t
e
d
o
n
t
h
e
o
b
s
e
r
v
e
d
p
a
t
h
y
T
.
5
N
o
t
e
t
h
a
t
:
P
Æ
l
i
m
T
!
+
1
S
u
p
￿
2
B
￿
￿
￿
Q
T
￿
y
T
;
x
T
;
￿
￿
￿
q
(
￿
Æ
;
￿
)
￿
￿
￿
=
￿
Æ
l
i
m
T
!
+
1
S
u
p
￿
2
B
￿
￿
￿
Q
T
￿
y
T
;
x
T
;
￿
￿
￿
q
(
￿
Æ
;
￿
)
￿
￿
￿
=
0
;
P
￿
l
i
m
T
!
+
1
S
u
p
￿
2
B
￿
￿
￿
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
q
(
￿
;
￿
)
￿
￿
￿
=
￿
Æ
l
i
m
T
!
+
1
S
u
p
￿
2
B
￿
￿
￿
Q
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
q
(
￿
;
￿
)
￿
￿
￿
=
0
￿
5P
r
o
p
o
s
i
t
i
o
n
2
.
2
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
￿
(
A
3
)
,
t
h
e
s
e
e
s
t
i
m
a
t
o
r
s
c
o
n
v
e
r
g
e
t
o
:
￿
Æ
l
i
m
T
!
+
1
b
￿
T
=
e
￿
(
￿
Æ
)
=
￿
Æ
;
￿
Æ
l
i
m
T
!
+
1
e
￿
s
T
(
￿
)
=
￿
Æ
l
i
m
T
!
+
1
e
￿
T
S
(
￿
)
=
e
￿
(
￿
)
￿
P
r
o
o
f
:
S
e
e
a
p
p
e
n
d
i
x
A
.
1
.
A
s
s
u
m
p
t
i
o
n
(
A
4
)
:
(
A
4
)
8
"
>
0
;
￿
>
0
;
9
e
￿
s
T
(
"
;
￿
)
;
e
￿
s
(
"
;
￿
)
s
u
c
h
t
h
a
t
8
T
￿
e
￿
s
(
"
;
￿
)
:
￿
￿
Æ
￿
e
￿
s
T
(
"
;
￿
)
>
"
￿
<
￿
;
￿
9
N
s
￿
;
"
;
￿
a
n
o
p
e
n
s
e
t
c
o
n
t
a
i
n
i
n
g
￿
w
i
t
h
:
S
u
p
￿
2
N
s
￿
;
"
;
￿
￿
￿
￿
e
￿
s
T
(
￿
)
￿
e
￿
s
T
(
￿
)
￿
￿
￿
q
￿
e
￿
s
T
(
"
;
￿
)
;
f
o
r
s
=
1
;
:
:
:
;
S
a
n
d
z
s
Æ
￿
A
s
s
u
m
p
t
i
o
n
(
A
4
)
e
x
p
r
e
s
s
e
s
a
s
t
o
c
h
a
s
t
i
c
e
q
u
i
c
o
n
t
i
n
u
i
t
y
p
r
o
p
e
r
t
y
a
b
o
u
t
e
￿
s
T
(
￿
)
.
P
r
o
p
o
s
i
t
i
o
n
2
.
3
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
￿
(
A
4
)
,
w
e
h
a
v
e
:
￿
Æ
l
i
m
T
!
+
1
S
u
p
￿
2
￿
￿
￿
￿
e
￿
s
T
(
￿
)
￿
e
￿
(
￿
)
￿
￿
￿
q
=
0
￿
P
r
o
o
f
:
T
h
i
s
r
e
s
u
l
t
i
s
o
b
t
a
i
n
e
d
b
y
s
i
m
p
l
y
a
p
p
l
y
i
n
g
N
e
w
e
y
(
1
9
9
1
)
t
h
e
o
r
e
m
2
.
1
.
t
o
e
￿
s
T
(
￿
)
.
A
s
s
u
m
p
t
i
o
n
(
A
5
)
:
e
￿
(
￿
)
i
s
o
n
e
-
t
o
-
o
n
e
.
T
h
e
c
l
a
s
s
o
f
i
n
d
i
r
e
c
t
e
s
t
i
m
a
t
o
r
s
i
s
t
h
u
s
i
n
d
e
x
e
d
b
y
a
c
h
o
i
c
e
o
f
a
p
o
s
i
t
i
v
e
6
w
e
i
g
h
t
i
n
g
m
a
t
r
i
x
￿
o
f
s
i
z
e
q
￿
q
.
F
o
r
a
g
i
v
e
n
￿
,
t
h
e
i
n
d
i
r
e
c
t
i
n
f
e
r
e
n
c
e
e
s
t
i
m
a
t
o
r
i
s
d
e
￿
n
e
d
b
y
:
b
￿
T
S
(
￿
)
=
A
r
g
m
i
n
￿
2
￿
h
b
￿
T
￿
e
￿
T
S
(
￿
)
i
0
￿
h
b
￿
T
￿
e
￿
T
S
(
￿
)
i
￿
(
2
.
6
)
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
￿
(
A
5
)
,
b
￿
T
S
(
￿
)
i
s
a
c
o
n
s
i
s
t
e
n
t
e
s
t
i
m
a
t
o
r
o
f
￿
Æ
.
T
h
e
s
a
m
e
k
i
n
d
o
f
p
r
o
o
f
a
s
s
k
e
t
c
h
e
d
f
o
r
p
r
o
p
o
s
i
t
i
o
n
2
:
2
c
a
n
b
e
d
e
v
e
l
o
p
e
d
.
W
e
m
a
k
e
i
n
a
d
d
i
t
i
o
n
t
h
e
f
o
l
l
o
w
i
n
g
a
s
s
u
m
p
t
i
o
n
s
:
(
A
6
)
p
T
@
Q
T
@
￿
￿
y
T
;
x
T
;
￿
Æ
￿
;
6
W
e
w
i
l
l
r
e
f
e
r
i
n
a
l
l
t
h
e
p
a
p
e
r
t
o
a
p
o
s
i
t
i
v
e
m
a
t
r
i
x
A
o
f
s
i
z
e
q
￿
q
a
s
a
s
y
m
m
e
t
r
i
c
m
a
t
r
i
x
s
u
c
h
t
h
a
t
S
p
(
A
)
2
(
I
R
￿
+
)
q
.
T
h
i
s
,
o
f
c
o
u
r
s
e
,
i
m
p
l
i
e
s
t
h
a
t
A
i
s
n
o
n
s
i
n
g
u
l
a
r
.
A
i
s
r
e
f
e
r
r
e
d
t
o
a
s
a
n
o
n
n
e
g
a
t
i
v
e
m
a
t
r
i
x
i
f
S
p
(
A
)
2
(
I
R
+
)
q
.
6i
s
a
s
y
m
p
t
o
t
i
c
a
l
l
y
n
o
r
m
a
l
l
y
d
i
s
t
r
i
b
u
t
e
d
w
i
t
h
m
e
a
n
z
e
r
o
a
n
d
w
i
t
h
a
n
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
I
Æ
o
f
f
u
l
l
r
a
n
k
q
.
(
A
7
)
J
Æ
=
￿
Æ
l
i
m
T
!
+
1
@
2
Q
T
@
￿
@
￿
0
￿
y
T
;
x
T
;
￿
Æ
￿
i
s
o
f
f
u
l
l
r
a
n
k
q
:
(
A
8
)
l
i
m
T
!
+
1
C
o
v
Æ
￿
p
T
@
Q
T
@
￿
￿
e
y
s
T
(
￿
Æ
;
z
s
Æ
)
;
x
T
;
￿
Æ
￿
;
p
T
@
Q
T
@
￿
￿
e
y
‘
T
(
￿
Æ
;
z
‘
Æ
)
;
x
T
;
￿
Æ
￿
￿
=
K
Æ
;
i
n
d
e
p
e
n
d
e
n
t
o
f
t
h
e
i
n
i
t
i
a
l
v
a
l
u
e
s
z
s
Æ
a
n
d
z
‘
Æ
,
f
o
r
s
6
=
‘
:
(
A
9
)
￿
Æ
l
i
m
T
!
+
1
@
e
￿
s
T
@
￿
0
(
￿
Æ
)
=
@
e
￿
@
￿
0
(
￿
Æ
)
;
@
e
￿
@
￿
0
(
￿
Æ
)
i
s
o
f
f
u
l
l
c
o
l
u
m
n
r
a
n
k
p
￿
A
s
u
s
u
a
l
,
t
h
e
i
n
d
i
r
e
c
t
i
n
f
e
r
e
n
c
e
e
s
t
i
m
a
t
o
r
b
￿
T
S
(
￿
)
i
s
c
o
m
p
u
t
e
d
w
h
i
l
e
r
e
p
l
a
c
i
n
g
￿
b
y
a
c
o
n
s
i
s
t
e
n
t
e
s
t
i
m
a
t
o
r
b
￿
T
o
f
￿
b
u
t
t
h
e
a
s
y
m
p
t
o
t
i
c
n
o
r
m
a
l
p
r
o
b
a
b
i
l
i
t
y
d
i
s
t
r
i
b
u
t
i
o
n
o
f
b
￿
T
S
(
￿
)
w
i
l
l
n
o
t
d
e
p
e
n
d
o
n
t
h
e
c
h
o
i
c
e
o
f
t
h
i
s
e
s
t
i
m
a
t
o
r
.
I
n
o
r
d
e
r
t
o
m
i
n
i
m
i
z
e
t
h
e
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
o
f
b
￿
T
S
(
￿
)
,
a
n
o
p
t
i
m
a
l
c
h
o
i
c
e
o
f
￿
a
s
c
h
a
r
a
c
t
e
r
i
z
e
d
b
y
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
a
n
d
G
o
u
r
i
￿
e
r
o
u
x
a
n
d
M
o
n
f
o
r
t
(
1
9
9
5
b
)
i
s
:
￿
￿
=
J
Æ
￿
Æ
￿
1
J
Æ
;
(
2
.
7
)
w
h
e
r
e
:
J
Æ
=
￿
Æ
l
i
m
T
!
+
1
@
2
Q
T
@
￿
@
￿
0
￿
y
T
;
x
T
;
￿
Æ
￿
;
a
n
d
:
￿
Æ
=
V
a
r
Æ
a
s
￿
p
T
@
Q
T
@
￿
￿
y
T
;
x
T
;
￿
Æ
￿
￿
E
Æ
￿
p
T
@
Q
T
@
￿
￿
y
T
;
x
T
;
￿
Æ
￿
=
x
T
￿
￿
=
I
Æ
￿
K
Æ
￿
(
2
.
8
)
T
h
e
c
o
r
r
e
s
p
o
n
d
i
n
g
a
s
y
m
p
t
o
t
i
c
d
i
s
t
r
i
b
u
t
i
o
n
o
f
t
h
e
e
Æ
c
i
e
n
t
I
I
e
s
t
i
m
a
t
o
r
b
￿
T
S
(
J
Æ
￿
Æ
￿
1
J
Æ
)
=
b
￿
￿
T
S
i
s
t
h
e
n
:
p
T
￿
b
￿
￿
T
S
￿
￿
Æ
￿
D
￿
￿
￿
￿
￿
￿
!
T
!
+
1
N
(
O
;
W
S
)
;
W
S
=
￿
1
+
1
S
￿
"
@
e
￿
0
@
￿
(
￿
Æ
)
J
Æ
￿
Æ
￿
1
J
Æ
@
e
￿
@
￿
0
(
￿
Æ
)
#
￿
1
￿
(
2
.
9
)
783
G
e
n
e
r
a
l
i
z
e
d
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
3
.
1
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
a
n
d
m
a
t
c
h
i
n
g
m
o
m
e
n
t
s
T
h
e
￿
r
s
t
p
o
i
n
t
w
e
w
a
n
t
t
o
s
t
r
e
s
s
h
e
r
e
i
s
t
h
a
t
,
i
n
s
p
i
t
e
o
f
G
a
l
l
a
n
t
a
n
d
T
a
u
c
h
e
n
(
1
9
9
6
)
p
a
p
e
r
t
i
t
l
e
,
a
n
e
w
t
h
e
o
r
y
i
s
n
e
e
d
e
d
w
h
e
n
o
n
e
i
s
i
n
t
e
r
e
s
t
e
d
i
n
a
n
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
w
h
i
c
h
m
a
t
c
h
e
s
g
e
n
e
r
a
l
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
:
A
s
s
u
m
p
t
i
o
n
(
A
1
0
)
:
E
Æ
[
g
(
w
t
;
￿
Æ
)
]
=
0
;
(
3
.
1
)
w
h
e
r
e
w
t
=
(
y
t
;
y
t
￿
1
;
x
t
￿
1
;
:
:
:
;
y
t
￿
K
;
x
t
￿
K
)
(
f
o
r
a
￿
x
e
d
n
u
m
b
e
r
o
f
K
l
a
g
s
)
a
n
d
￿
Æ
i
s
t
h
e
t
r
u
e
u
n
k
n
o
w
n
v
a
l
u
e
o
f
a
v
e
c
t
o
r
￿
2
Æ
B
a
c
o
m
p
a
c
t
s
u
b
s
e
t
o
f
I
R
q
o
f
i
n
s
t
r
u
m
e
n
t
a
l
p
a
r
a
m
e
t
e
r
s
.
T
o
t
h
e
b
e
s
t
o
f
o
u
r
k
n
o
w
l
e
d
g
e
,
t
h
e
o
n
l
y
c
a
s
e
c
o
n
s
i
d
e
r
e
d
u
n
t
i
l
n
o
w
i
n
t
h
e
l
i
t
e
r
a
t
u
r
e
i
s
t
h
e
j
u
s
t
-
i
d
e
n
t
i
￿
e
d
a
n
d
s
e
p
a
r
a
b
l
e
o
n
e
w
h
e
r
e
t
h
e
d
i
m
e
n
s
i
o
n
o
f
g
(
t
h
e
n
u
m
b
e
r
o
f
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
)
i
s
e
x
a
c
t
l
y
e
q
u
a
l
t
o
q
a
n
d
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
m
o
d
e
l
Q
T
￿
y
T
;
x
T
;
￿
￿
c
o
r
r
e
s
p
o
n
d
s
t
o
:
Q
T
￿
y
T
;
x
T
;
￿
￿
=
1
2
"
1
T
T
X
t
=
1
g
(
w
t
)
￿
￿
#
0
"
1
T
T
X
t
=
1
g
(
w
t
)
￿
￿
#
7
￿
I
n
d
e
e
d
,
t
h
e
o
r
i
g
i
n
a
l
p
a
p
e
r
s
b
y
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
a
n
d
G
a
l
l
a
n
t
a
n
d
T
a
u
c
h
e
n
(
1
9
9
6
)
w
e
r
e
o
n
l
y
i
n
t
e
r
e
s
t
e
d
i
n
M
-
e
s
t
i
m
a
t
i
o
n
o
f
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
m
o
d
e
l
i
n
s
u
c
h
a
w
a
y
t
h
a
t
,
￿
r
s
t
o
r
d
e
r
c
o
n
d
i
t
i
o
n
s
c
o
u
l
d
b
e
i
n
t
e
r
p
r
e
t
e
d
a
s
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
.
B
u
t
w
e
w
a
n
t
t
o
a
r
g
u
e
t
h
a
t
:
￿
O
n
t
h
e
o
n
e
h
a
n
d
,
i
t
t
u
r
n
s
o
u
t
t
h
a
t
i
n
m
a
n
y
c
i
r
c
u
m
s
t
a
n
c
e
s
,
o
n
e
w
a
n
t
s
t
o
u
s
e
a
n
i
n
s
t
r
u
m
e
n
t
a
l
m
o
d
e
l
(
3
:
1
)
w
h
i
c
h
i
s
d
e
￿
n
e
d
b
y
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
(
d
i
m
(
g
)
=
r
>
q
)
(
S
e
e
s
u
b
s
e
c
t
i
o
n
3
:
2
)
.
￿
O
n
t
h
e
o
t
h
e
r
h
a
n
d
,
t
h
e
c
l
a
s
s
i
c
a
l
H
a
n
s
e
n
’
s
(
1
9
8
2
)
t
h
e
o
r
y
o
f
e
Æ
c
i
e
n
t
o
v
e
r
i
d
e
n
t
i
￿
e
d
G
M
M
d
o
e
s
n
o
l
o
n
g
e
r
a
p
p
l
y
w
h
e
n
o
n
e
i
s
i
n
t
e
r
e
s
t
e
d
i
n
i
n
d
i
r
e
c
t
e
Æ
c
i
e
n
t
e
s
t
i
m
a
t
i
o
n
o
f
￿
Æ
a
n
d
n
o
t
i
n
d
i
r
e
c
t
e
Æ
c
i
e
n
t
e
s
t
i
m
a
t
i
o
n
o
f
￿
Æ
.
I
n
l
i
g
h
t
o
f
t
h
i
s
,
w
e
w
i
l
l
a
r
g
u
e
t
h
a
t
t
h
i
s
r
e
s
u
l
t
d
o
e
s
d
i
￿
e
r
f
r
o
m
t
h
e
o
n
e
s
o
b
t
a
i
n
e
d
b
y
K
o
d
d
e
,
P
a
l
m
a
n
d
P
f
a
n
n
(
1
9
9
0
)
(
S
e
e
s
e
c
t
i
o
n
4
:
S
i
m
u
l
a
t
e
d
A
s
y
m
p
t
o
t
i
c
L
e
a
s
t
S
q
u
a
r
e
s
,
f
o
r
m
o
r
e
d
e
t
a
i
l
s
)
.
W
i
t
h
r
e
s
p
e
c
t
t
o
t
h
e
s
e
t
w
o
a
r
g
u
m
e
n
t
s
,
w
e
w
i
l
l
d
e
v
e
l
o
p
i
n
s
u
b
s
e
c
t
i
o
n
3
:
3
a
g
e
n
e
r
a
l
a
s
y
m
p
t
o
t
i
c
t
h
e
o
r
y
f
o
r
t
h
i
s
s
e
t
t
i
n
g
,
w
h
i
c
h
p
r
o
v
i
d
e
s
a
n
s
w
e
r
s
t
o
t
h
e
t
w
o
f
o
l
l
o
w
i
n
g
r
e
l
a
t
e
d
i
s
s
u
e
s
:
￿
F
i
r
s
t
,
w
h
a
t
i
s
t
h
e
o
p
t
i
m
a
l
w
e
i
g
h
t
i
n
g
m
a
t
r
i
x
￿
w
h
e
n
o
n
e
c
o
n
s
i
d
e
r
s
a
s
a
n
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
f
o
r
i
n
d
i
r
e
c
t
i
n
f
e
r
e
n
c
e
:
Q
T
￿
y
T
;
x
T
;
￿
￿
=
1
2
"
1
T
T
X
t
=
1
g
(
w
t
;
￿
)
#
0
￿
"
1
T
T
X
t
=
1
g
(
w
t
;
￿
)
#
;
8
(
3
.
2
)
t
h
a
t
i
s
a
n
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
G
M
M
t
y
p
e
c
r
i
t
e
r
i
o
n
.
O
f
c
o
u
r
s
e
t
h
e
\
o
p
t
i
m
a
l
i
t
y
"
o
f
t
h
e
w
e
i
g
h
t
i
n
g
m
a
t
r
i
x
r
e
f
e
r
s
t
o
t
h
e
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
o
f
t
h
e
d
e
d
u
c
e
d
i
n
d
i
r
e
c
t
e
s
t
i
m
a
t
o
r
o
f
￿
Æ
.
M
o
r
e
o
v
e
r
,
i
t
i
s
c
l
e
a
r
t
h
a
t
a
s
u
s
u
a
l
,
t
h
i
s
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
w
i
l
l
n
o
t
b
e
m
o
d
i
￿
e
d
i
f
￿
i
s
r
e
p
l
a
c
e
d
b
y
a
c
o
n
s
i
s
t
e
n
t
e
s
t
i
m
a
t
o
r
b
￿
T
.
￿
S
e
c
o
n
d
,
h
o
w
c
a
n
w
e
i
n
t
e
r
p
r
e
t
t
h
i
s
o
p
t
i
m
a
l
c
h
o
i
c
e
a
s
a
s
e
l
e
c
t
i
o
n
o
f
a
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
s
e
t
o
f
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
?
H
o
w
e
v
e
r
w
e
w
i
l
l
a
r
g
u
e
i
n
s
u
b
s
e
c
t
i
o
n
3
:
4
t
h
a
t
t
h
i
s
d
o
e
s
n
o
t
p
r
e
v
e
n
t
u
s
f
r
o
m
b
e
i
n
g
i
n
t
e
r
e
s
t
e
d
i
n
a
s
e
t
o
f
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
i
n
s
t
r
u
m
e
n
t
a
l
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
.
7
T
h
e
c
a
s
e
o
f
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
,
w
h
e
t
h
e
r
s
e
p
a
r
a
b
l
e
o
r
n
o
t
,
i
s
e
x
t
e
n
s
i
v
e
l
y
s
t
u
d
i
e
d
i
n
s
u
b
s
e
c
t
i
o
n
3
:
4
.
8
F
o
r
s
a
k
e
o
f
c
o
m
p
u
t
a
t
i
o
n
a
l
c
o
n
v
e
n
i
e
n
c
e
,
w
e
h
a
v
e
r
e
s
c
a
l
e
d
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
G
M
M
c
r
i
t
e
r
i
o
n
b
y
t
h
e
f
a
c
t
o
r
1
2
.
9F
i
n
a
l
l
y
,
i
t
i
s
w
o
r
t
h
n
o
t
i
c
i
n
g
t
h
a
t
t
h
e
t
h
e
o
r
y
o
f
s
u
c
h
\
a
G
e
n
e
r
a
l
i
z
e
d
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
"
(
G
I
I
h
e
r
e
a
f
t
e
r
)
g
o
e
s
f
u
r
t
h
e
r
i
n
g
e
n
e
r
a
l
i
z
i
n
g
t
h
e
S
i
m
u
l
a
t
e
d
M
e
t
h
o
d
o
f
M
o
m
e
n
t
s
(
S
M
M
)
a
s
p
r
o
p
o
s
e
d
b
y
M
c
F
a
d
d
e
n
(
1
9
8
9
)
f
o
r
i
.
i
.
d
.
e
n
v
i
r
o
n
m
e
n
t
s
,
a
n
d
b
y
I
n
g
r
a
m
a
n
d
L
e
e
(
1
9
9
1
)
a
n
d
D
u
Æ
e
a
n
d
S
i
n
g
l
e
t
o
n
(
1
9
9
3
)
f
o
r
a
t
i
m
e
s
e
r
i
e
s
e
n
v
i
r
o
n
m
e
n
t
.
W
h
i
l
e
i
n
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
,
i
t
i
s
s
h
o
w
n
t
h
a
t
S
M
M
w
i
t
h
\
s
e
p
a
r
a
b
l
e
"
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
:
g
(
w
t
;
￿
)
=
h
(
w
t
)
￿
￿
;
(
3
.
3
)
i
s
t
a
n
t
a
m
o
u
n
t
t
o
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
w
i
t
h
a
n
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
:
Q
T
￿
y
T
;
x
T
;
￿
￿
=
1
T
T
X
t
=
1
￿
￿
￿
h
(
w
t
)
￿
￿
￿
￿
￿
2
q
;
(
3
.
4
)
w
h
e
r
e
￿
￿
￿
￿
￿
￿
￿
q
i
s
a
n
y
n
o
r
m
o
n
I
R
q
,
G
I
I
o
p
e
n
s
t
h
e
d
o
o
r
t
o
s
i
m
u
l
a
t
e
d
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
w
h
i
c
h
a
r
e
o
v
e
r
i
d
e
n
-
t
i
￿
e
d
w
i
t
h
r
e
s
p
e
c
t
t
o
￿
.
I
n
d
e
e
d
s
i
n
c
e
t
h
e
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
d
e
￿
n
e
d
b
y
(
3
:
3
)
a
r
e
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
a
n
d
s
e
p
a
r
a
b
l
e
,
t
h
e
y
c
a
n
b
e
i
n
t
e
r
p
r
e
t
e
d
a
s
￿
r
s
t
o
r
d
e
r
c
o
n
d
i
t
i
o
n
s
c
o
r
r
e
s
p
o
n
d
i
n
g
t
o
t
h
e
M
-
e
s
t
i
m
a
t
o
r
d
e
￿
n
e
d
b
y
t
h
e
c
r
i
t
e
r
i
o
n
(
3
:
4
)
.
B
u
t
,
t
h
e
g
e
n
e
r
a
l
c
a
s
e
o
f
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
i
n
s
t
r
u
m
e
n
t
a
l
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
,
i
s
n
o
t
n
e
s
t
e
d
w
i
t
h
i
n
t
h
e
s
t
a
n
d
a
r
d
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
,
b
a
s
e
d
o
n
a
n
i
n
s
t
r
u
m
e
n
t
a
l
M
-
e
s
t
i
m
a
t
o
r
.
H
o
w
e
v
e
r
a
s
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
w
e
d
o
n
o
t
i
n
c
l
u
d
e
w
i
t
h
i
n
t
h
e
G
I
I
f
r
a
m
e
w
o
r
k
t
h
e
S
i
m
u
l
a
t
e
d
M
e
t
h
o
d
o
f
M
o
m
e
n
t
s
a
s
d
e
v
e
l
o
p
e
d
i
n
t
h
e
s
e
m
i
p
a
r
a
m
e
t
r
i
c
s
e
t
t
i
n
g
b
y
P
a
k
e
s
a
n
d
P
o
l
l
a
r
d
(
1
9
8
9
)
(
S
e
e
h
o
w
e
v
e
r
s
e
c
t
i
o
n
4
:
S
i
m
u
l
a
t
e
d
A
s
y
m
p
t
o
t
i
c
L
e
a
s
t
S
q
u
a
r
e
s
)
.
3
.
2
E
x
a
m
p
l
e
s
W
e
p
r
o
p
o
s
e
i
n
t
h
i
s
s
u
b
s
e
c
t
i
o
n
t
o
m
o
t
i
v
a
t
e
t
h
e
G
I
I
a
p
p
r
o
a
c
h
t
h
r
o
u
g
h
t
w
o
e
x
a
m
p
l
e
s
b
a
s
e
d
o
n
S
t
o
c
h
a
s
t
i
c
V
o
l
a
t
i
l
i
t
y
(
S
V
h
e
r
e
a
f
t
e
r
)
m
o
d
e
l
s
e
s
t
i
m
a
t
i
o
n
a
n
d
o
n
A
s
s
e
t
P
r
i
c
i
n
g
m
o
d
e
l
s
e
s
t
i
m
a
t
i
o
n
i
n
t
r
o
d
u
c
i
n
g
o
v
e
r
i
-
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
a
s
d
e
￿
n
e
d
b
y
(
3
:
1
)
.
3
.
2
.
1
S
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
m
o
d
e
l
s
E
m
p
i
r
i
c
a
l
￿
n
a
n
c
i
a
l
s
t
u
d
i
e
s
h
a
v
e
f
o
u
n
d
s
t
r
o
n
g
e
v
i
d
e
n
c
e
t
h
a
t
t
h
e
s
t
o
c
k
m
a
r
k
e
t
r
e
t
u
r
n
s
p
r
e
s
e
n
t
s
t
r
o
n
g
c
o
n
-
d
i
t
i
o
n
a
l
h
e
t
e
r
o
s
k
e
d
a
s
t
i
c
i
t
y
,
a
s
y
m
m
e
t
r
y
,
l
e
p
t
o
k
u
r
t
o
s
i
s
p
a
t
t
e
r
n
s
a
t
t
h
e
h
i
g
h
f
r
e
q
u
e
n
c
y
d
a
t
a
l
e
v
e
l
.
I
n
o
r
d
e
r
t
o
p
r
o
v
i
d
e
a
p
p
r
o
p
r
i
a
t
e
v
a
l
u
a
t
i
o
n
o
f
￿
n
a
n
c
i
a
l
e
q
u
i
t
i
e
s
,
i
t
i
s
e
s
s
e
n
t
i
a
l
t
o
a
n
s
w
e
r
t
h
e
q
u
e
s
t
i
o
n
a
b
o
u
t
t
h
e
m
o
d
e
l
l
i
n
g
o
f
s
u
c
h
p
a
t
t
e
r
n
s
.
I
n
t
h
i
s
r
e
s
p
e
c
t
,
t
h
e
S
V
m
o
d
e
l
h
a
s
b
e
e
n
i
n
t
r
o
d
u
c
e
d
b
y
C
l
a
r
k
(
1
9
7
3
)
,
T
a
u
c
h
e
n
a
n
d
P
i
t
t
s
(
1
9
8
3
)
,
T
a
y
l
o
r
(
1
9
8
6
-
1
9
9
4
)
a
m
o
n
g
m
a
n
y
o
t
h
e
r
a
u
t
h
o
r
s
.
T
h
e
s
e
m
o
d
e
l
s
a
p
p
e
a
r
a
s
a
n
a
l
t
e
r
n
a
t
i
v
e
s
p
e
c
i
￿
c
a
t
i
o
n
t
o
t
h
e
A
u
-
t
o
r
e
g
r
e
s
s
i
v
e
C
o
n
d
i
t
i
o
n
a
l
l
y
H
e
t
e
r
o
s
k
e
d
a
s
t
i
c
(
A
R
C
H
)
m
o
d
e
l
a
s
i
n
t
r
o
d
u
c
e
d
b
y
E
n
g
l
e
(
1
9
8
2
)
a
n
d
B
o
l
l
e
r
s
l
e
v
(
1
9
8
6
)
.
T
h
e
S
V
m
o
d
e
l
s
t
u
r
n
o
u
t
t
o
b
e
m
o
r
e
a
p
p
e
a
l
i
n
g
f
o
r
m
a
n
y
r
e
a
s
o
n
s
:
b
r
o
a
d
g
e
n
e
r
a
l
f
e
a
t
u
r
e
s
o
f
t
h
e
d
a
t
a
c
a
n
b
e
r
e
p
r
o
d
u
c
e
d
(
p
e
r
s
i
s
t
e
n
t
v
o
l
a
t
i
l
i
t
y
,
v
o
l
a
t
i
l
i
t
y
c
l
u
s
t
e
r
i
n
g
e
￿
e
c
t
,
l
e
v
e
r
a
g
e
e
￿
e
c
t
,
a
s
y
m
m
e
t
r
i
e
s
a
n
d
l
e
p
t
o
k
u
r
-
t
o
s
i
s
)
,
l
e
s
s
p
a
r
a
m
e
t
e
r
s
h
a
v
e
t
o
b
e
e
s
t
i
m
a
t
e
d
,
a
n
d
S
V
m
o
d
e
l
s
(
3
:
5
)
a
r
e
c
l
o
s
e
d
u
n
d
e
r
t
e
m
p
o
r
a
l
a
g
g
r
e
g
a
t
i
o
n
.
1
0W
e
f
o
c
u
s
i
n
t
h
i
s
s
u
b
s
e
c
t
i
o
n
o
n
S
V
m
o
d
e
l
s
f
y
t
;
t
2
Z
Z
g
d
e
￿
n
e
d
b
y
M
e
d
d
a
h
i
a
n
d
R
e
n
a
u
l
t
(
1
9
9
7
)
a
s
f
o
l
l
o
w
s
:
8
>
<
>
:
y
t
=
￿
t
￿
1
"
t
;
￿
2
t
=
!
+
￿
￿
2
t
￿
1
+
￿
t
;
9
(
3
.
5
)
w
h
e
r
e
w
e
t
a
k
e
f
o
r
s
t
a
t
i
o
n
a
r
i
t
y
a
n
d
p
o
s
i
t
i
v
i
t
y
c
o
n
s
i
d
e
r
a
t
i
o
n
s
o
n
t
h
e
v
o
l
a
t
i
l
i
t
y
p
r
o
c
e
s
s
t
h
e
f
o
l
l
o
w
i
n
g
a
s
-
s
u
m
p
t
i
o
n
s
:
0
<
￿
<
1
a
n
d
0
<
!
.
T
h
e
r
a
n
g
e
o
f
y
t
i
s
Y
￿
I
R
.
I
n
o
r
d
e
r
t
o
c
o
m
p
l
e
t
e
t
h
e
p
r
e
v
i
o
u
s
s
e
m
i
p
a
r
a
m
e
t
r
i
c
s
p
e
c
i
￿
c
a
t
i
o
n
(
3
:
5
)
,
t
h
e
i
n
n
o
v
a
t
i
o
n
p
r
o
c
e
s
s
e
s
f
"
t
;
t
2
Z
Z
g
a
n
d
f
￿
t
;
t
2
Z
Z
g
a
r
e
a
s
s
u
m
e
d
t
o
s
h
a
r
e
t
h
e
f
o
l
l
o
w
i
n
g
p
r
o
p
e
r
t
i
e
s
:
E
Æ
[
"
t
=
I
t
￿
1
]
=
0
;
E
Æ
￿
"
2
t
=
I
t
￿
1
￿
=
1
;
E
Æ
￿
"
3
t
=
I
t
￿
1
￿
=
￿
Æ
3
;
E
Æ
￿
"
4
t
=
I
t
￿
1
￿
=
￿
Æ
4
;
E
Æ
[
￿
t
=
I
t
￿
1
]
=
0
;
E
Æ
￿
￿
2
t
=
I
t
￿
1
￿
=
￿
Æ
2
;
E
Æ
[
"
t
￿
t
=
I
t
￿
1
]
=
￿
Æ
￿
Æ
;
E
Æ
￿
"
2
t
￿
t
=
I
t
￿
1
￿
=
0
;
1
0
(
3
.
6
)
w
h
e
r
e
t
h
e
i
n
f
o
r
m
a
t
i
o
n
s
e
t
I
t
=
￿
(
"
t
;
"
￿
;
￿
￿
;
￿
<
t
)
i
s
t
h
e
￿
-
￿
e
l
d
g
e
n
e
r
a
t
e
d
b
y
(
"
t
;
"
￿
;
￿
￿
;
￿
<
t
)
.
M
o
r
e
o
v
e
r
,
t
h
e
e
m
p
i
r
i
c
a
l
￿
n
a
n
c
i
a
l
s
t
u
d
i
e
s
h
a
v
e
l
a
i
d
t
h
e
e
m
p
h
a
s
i
s
o
n
t
h
e
i
m
p
o
r
t
a
n
t
a
s
y
m
m
e
t
r
i
c
b
e
h
a
v
i
o
r
o
f
t
h
e
s
t
o
c
k
m
a
r
k
e
t
r
e
t
u
r
n
s
.
W
i
t
h
i
n
t
h
e
f
r
a
m
e
w
o
r
k
d
e
l
i
n
e
a
t
e
d
b
y
(
3
:
5
)
￿
(
3
:
6
)
,
t
h
i
s
s
t
y
l
i
z
e
d
f
a
c
t
i
s
e
x
p
l
a
i
n
e
d
b
y
t
h
e
s
k
e
w
n
e
s
s
o
f
t
h
e
s
t
a
n
d
a
r
d
i
z
e
d
i
n
n
o
v
a
t
i
o
n
p
r
o
c
e
s
s
f
"
t
;
t
2
Z
Z
g
(
￿
Æ
3
6
=
0
)
a
n
d
a
l
s
o
b
y
t
h
e
s
o
-
c
a
l
l
e
d
l
e
v
e
r
a
g
e
e
￿
e
c
t
(
￿
Æ
<
0
)
(
s
e
e
D
r
i
d
i
a
n
d
R
e
n
a
u
l
t
(
2
0
0
0
)
f
o
r
m
o
r
e
d
e
t
a
i
l
s
)
.
I
n
o
r
d
e
r
t
o
e
s
t
i
m
a
t
e
t
h
e
p
r
e
v
i
o
u
s
S
V
m
o
d
e
l
,
o
n
e
c
a
n
u
s
e
t
h
e
f
o
l
l
o
w
i
n
g
s
e
t
o
f
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
:
E
Æ
￿
y
2
t
￿
=
!
Æ
1
￿
￿
Æ
;
E
Æ
￿
y
2
t
y
2
t
￿
k
￿
=
!
Æ
2
(
1
￿
￿
Æ
)
2
+
￿
Æ
k
￿
Æ
2
1
￿
￿
Æ
2
;
k
2
I
N
￿
;
E
Æ
￿
y
4
t
￿
=
￿
Æ
4
 
!
Æ
2
(
1
￿
￿
Æ
)
2
+
￿
Æ
2
1
￿
￿
Æ
2
!
;
E
Æ
￿
y
2
t
￿
!
Æ
￿
￿
Æ
y
2
t
￿
1
=
I
t
￿
2
￿
=
0
￿
(
3
.
7
)
H
o
w
e
v
e
r
,
t
h
i
s
s
e
t
o
f
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
e
n
a
b
l
e
s
o
n
l
y
t
h
e
i
d
e
n
t
i
￿
c
a
t
i
o
n
a
n
d
t
h
u
s
t
h
e
e
s
t
i
m
a
t
i
o
n
o
f
t
h
e
t
r
u
e
u
n
k
n
o
w
n
v
a
l
u
e
￿
!
Æ
;
￿
Æ
2
;
￿
Æ
2
;
￿
Æ
4
￿
0
o
f
t
h
e
p
a
r
a
m
e
t
e
r
s
o
f
i
n
t
e
r
e
s
t
;
a
n
d
a
s
a
l
r
e
a
d
y
p
o
i
n
t
e
d
o
u
t
b
y
D
r
o
s
t
a
n
d
M
e
d
d
a
h
i
(
1
9
9
8
)
,
w
i
t
h
i
n
t
h
e
s
e
m
i
p
a
r
a
m
e
t
r
i
c
S
V
s
p
e
c
i
￿
c
a
t
i
o
n
(
3
:
5
)
￿
(
3
:
6
)
a
n
d
w
i
t
h
o
u
t
f
u
r
t
h
e
r
a
s
s
u
m
p
t
i
o
n
s
o
n
t
h
e
p
.
d
.
f
.
o
f
t
h
e
i
n
n
o
v
a
t
i
o
n
p
r
o
c
e
s
s
f
￿
t
;
t
2
Z
Z
g
o
n
e
c
a
n
n
o
t
i
d
e
n
t
i
f
y
t
h
e
a
s
y
m
m
e
t
r
y
p
a
r
a
m
e
t
e
r
s
(
￿
;
￿
3
)
.
I
n
t
h
i
s
c
o
n
t
e
x
t
,
D
r
i
d
i
a
n
d
R
e
n
a
u
l
t
(
2
0
0
0
)
s
u
g
g
e
s
t
,
￿
r
s
t
,
t
o
c
h
o
o
s
e
a
s
p
e
c
i
￿
c
a
t
i
o
n
f
o
r
t
h
e
p
.
d
.
f
.
o
f
t
h
e
j
o
i
n
t
p
r
o
c
e
s
s
f
(
"
t
;
￿
t
)
;
t
2
Z
Z
g
a
n
d
s
e
c
o
n
d
t
o
p
e
r
f
o
r
m
a
n
i
n
d
i
r
e
c
t
i
n
f
e
r
e
n
c
e
o
n
t
h
e
p
a
r
a
m
e
t
e
r
s
o
f
i
n
t
e
r
e
s
t
￿
!
Æ
;
￿
Æ
2
;
￿
Æ
2
;
￿
Æ
4
;
￿
Æ
3
;
￿
Æ
;
￿
Æ
0
2
￿
0
,
w
h
e
r
e
￿
Æ
2
c
o
r
r
e
s
p
o
n
d
t
o
t
h
e
a
d
d
i
t
i
o
n
a
l
p
a
r
a
m
e
t
e
r
s
i
n
t
r
o
d
u
c
e
d
i
n
t
h
e
f
u
l
l
y
9
F
o
r
s
a
k
e
o
f
n
o
t
a
t
i
o
n
a
l
s
i
m
p
l
i
c
i
t
y
,
w
e
h
a
v
e
w
r
i
t
t
e
n
￿
2
t
r
a
t
h
e
r
t
h
a
n
l
o
g
￿
2
t
.
H
o
w
e
v
e
r
a
l
l
t
h
e
r
e
s
u
l
t
s
e
x
t
e
n
d
i
f
o
n
e
c
o
n
s
i
d
e
r
s
l
o
g
￿
2
t
(
t
o
e
n
s
u
r
e
t
h
e
p
o
s
i
t
i
v
i
t
y
o
f
t
h
e
c
o
n
d
i
t
i
o
n
a
l
v
a
r
i
a
n
c
e
p
r
o
c
e
s
s
)
.
1
0
T
h
e
s
y
m
m
e
t
r
y
a
s
s
u
m
p
t
i
o
n
E
Æ
￿
"
2
t
￿
t
=
I
t
￿
1
￿
=
0
i
s
m
a
d
e
f
o
r
s
a
k
e
o
f
c
o
m
p
u
t
a
t
i
o
n
a
l
s
i
m
p
l
i
c
i
t
y
a
n
d
c
a
n
e
a
s
i
l
y
b
e
f
u
l
￿
l
l
e
d
b
y
s
e
t
t
i
n
g
:
￿
t
=
￿
￿
"
t
+
￿
t
;
w
h
e
r
e
t
h
e
p
r
o
c
e
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￿
t
;
t
2
Z
Z
g
i
s
s
u
c
h
t
h
a
t
E
Æ
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￿
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￿
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c
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i
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p
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p
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c
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p
l
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c
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c
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i
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c
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c
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c
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p
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Æ
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p
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i
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e
r
a
l
a
n
o
p
t
i
m
a
l
w
a
y
t
o
p
e
r
f
o
r
m
i
n
d
i
r
e
c
t
i
n
f
e
r
e
n
c
e
a
b
o
u
t
￿
.
￿
S
u
c
h
a
n
o
p
t
i
m
a
l
i
n
d
i
r
e
c
t
i
n
f
e
r
e
n
c
e
,
t
h
a
t
w
e
h
a
v
e
c
a
l
l
e
d
G
I
I
,
c
o
r
r
e
s
p
o
n
d
s
t
o
a
c
h
o
i
c
e
￿
=
￿
￿
s
o
l
u
t
i
o
n
t
o
(
3
:
2
1
)
.
W
e
a
r
e
n
o
w
a
b
l
e
t
o
p
r
o
v
e
t
h
e
e
x
i
s
t
e
n
c
e
o
f
s
u
c
h
a
s
o
l
u
t
i
o
n
a
n
d
i
n
t
u
r
n
s
o
f
a
G
I
I
e
s
t
i
m
a
t
o
r
.
I
n
d
e
e
d
:
*
O
n
t
h
e
o
n
e
h
a
n
d
,
t
h
e
c
o
l
u
m
n
s
o
f
V
￿
1
@
z
@
￿
0
(
￿
Æ
;
￿
Æ
)
s
p
a
n
a
s
u
b
s
p
a
c
e
E
p
o
f
I
R
r
o
f
d
i
m
e
n
s
i
o
n
s
m
a
l
l
e
r
t
h
a
n
o
r
e
q
u
a
l
t
o
p
.
*
O
n
t
h
e
o
t
h
e
r
h
a
n
d
,
t
h
e
c
o
l
u
m
n
s
o
f
@
z
@
￿
0
(
￿
Æ
;
￿
Æ
)
s
p
a
n
a
s
u
b
s
p
a
c
e
F
q
o
f
I
R
r
o
f
d
i
m
e
n
s
i
o
n
e
q
u
a
l
t
o
q
￿
p
.
T
h
e
r
e
f
o
r
e
,
t
h
e
r
e
e
x
i
s
t
s
a
(
g
e
n
e
r
a
l
l
y
i
n
￿
n
i
t
e
)
s
e
t
o
f
o
n
e
-
t
o
-
o
n
e
l
i
n
e
a
r
o
p
e
r
a
t
o
r
s
o
n
I
R
r
w
h
i
c
h
t
r
a
n
s
f
o
r
m
E
p
i
n
a
s
u
b
s
e
t
o
f
F
q
.
A
n
y
m
a
t
r
i
x
￿
r
e
p
r
e
s
e
n
t
i
n
g
t
h
e
i
n
v
e
r
s
e
o
f
s
u
c
h
a
n
o
p
e
r
a
t
o
r
i
s
a
c
o
n
v
e
n
i
e
n
t
c
h
o
i
c
e
f
o
r
G
I
I
.
I
f
w
e
l
i
m
i
t
o
u
r
s
e
l
v
e
s
t
o
r
e
g
u
l
a
r
m
a
t
r
i
c
e
s
￿
,
o
n
e
w
a
y
t
o
r
e
p
r
e
s
e
n
t
t
h
e
s
e
t
o
f
c
o
n
v
e
n
i
e
n
t
c
h
o
i
c
e
s
o
f
￿
i
s
t
h
e
s
e
t
o
f
r
e
s
t
r
i
c
t
i
o
n
s
:
M
￿
￿
1
V
￿
1
@
z
@
￿
0
(
￿
Æ
;
￿
Æ
)
=
0
;
(
3
.
2
2
)
1
5
W
e
u
s
e
t
h
e
s
y
m
b
o
l
>
>
i
n
t
h
e
f
o
l
l
o
w
i
n
g
s
e
n
s
e
.
L
e
t
A
a
n
d
B
b
e
t
w
o
s
q
u
a
r
e
m
a
t
r
i
c
e
s
o
f
s
a
m
e
s
i
z
e
,
A
>
>
B
(
)
A
￿
B
i
s
a
n
o
n
n
e
g
a
t
i
v
e
m
a
t
r
i
x
.
>
>
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
p
a
r
t
i
a
l
o
r
d
e
r
o
v
e
r
t
h
e
s
y
m
m
e
t
r
i
c
m
a
t
r
i
c
e
s
.
1
6w
h
e
r
e
M
=
I
r
￿
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@
￿
0
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￿
Æ
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Æ
)
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z
0
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￿
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Æ
;
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Æ
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z
@
￿
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￿
Æ
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Æ
)
#
￿
1
@
z
0
@
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Æ
;
￿
Æ
)
i
s
t
h
e
m
a
t
r
i
x
o
f
t
h
e
o
r
t
h
o
g
o
n
a
l
p
r
o
-
j
e
c
t
i
o
n
o
n
￿
@
z
@
￿
0
(
￿
Æ
;
￿
Æ
)
￿
?
.
M
i
s
o
f
r
a
n
k
(
r
￿
q
)
,
w
h
i
c
h
s
h
o
w
s
t
h
a
t
(
3
:
2
2
)
d
e
￿
n
e
s
(
r
￿
q
)
p
i
n
d
e
p
e
n
d
e
n
t
l
i
n
e
a
r
r
e
s
t
r
i
c
t
i
o
n
s
o
n
t
h
e
c
o
e
Æ
c
i
e
n
t
s
o
f
￿
￿
1
.
W
e
h
a
v
e
t
h
e
n
p
r
o
v
e
d
t
h
e
m
a
i
n
r
e
s
u
l
t
o
f
t
h
i
s
s
e
c
t
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o
n
:
T
h
e
o
r
e
m
3
.
1
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
￿
(
A
1
1
)
,
a
G
I
I
e
s
t
i
m
a
t
o
r
b
￿
￿
T
S
(
￿
￿
)
i
s
o
b
t
a
i
n
e
d
f
o
r
a
n
y
c
h
o
i
c
e
o
f
a
p
o
s
i
t
i
v
e
m
a
t
r
i
x
￿
￿
o
f
s
i
z
e
r
￿
r
s
o
l
u
t
i
o
n
t
o
:
M
￿
￿
1
V
￿
1
@
z
@
￿
0
(
￿
Æ
;
￿
Æ
)
=
0
;
z
(
￿
;
￿
)
=
E
￿
[
g
(
e
w
t
(
￿
)
;
￿
)
]
;
V
=
V
a
r
Æ
a
s
"
1
p
T
T
X
t
=
1
g
￿
t
(
w
t
;
￿
Æ
)
#
;
a
n
d
M
i
s
t
h
e
m
a
t
r
i
x
o
f
t
h
e
o
r
t
h
o
g
o
n
a
l
p
r
o
j
e
c
t
i
o
n
o
n
￿
I
m
E
Æ
@
g
@
￿
0
(
w
t
;
￿
Æ
)
￿
?
.
T
h
e
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
o
f
a
n
y
G
I
I
e
s
t
i
m
a
t
o
r
i
s
:
W
S
(
￿
￿
)
=
￿
1
+
1
S
￿
"
@
z
0
@
￿
(
￿
Æ
;
￿
Æ
)
V
￿
1
@
z
@
￿
0
(
￿
Æ
;
￿
Æ
)
#
￿
1
￿
3
.
4
G
e
n
e
r
a
l
i
z
e
d
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
a
n
d
j
u
s
t
i
d
e
n
t
i
f
y
i
n
g
i
n
s
t
r
u
m
e
n
t
a
l
m
o
d
e
l
T
h
e
m
a
i
n
g
o
a
l
o
f
t
h
i
s
s
u
b
s
e
c
t
i
o
n
i
s
t
o
l
a
y
o
u
t
t
h
e
l
i
n
k
b
e
t
w
e
e
n
t
h
e
p
r
e
v
i
o
u
s
G
I
I
t
h
e
o
r
y
a
n
d
t
h
e
a
c
t
u
a
l
m
o
m
e
n
t
s
u
s
e
d
f
o
r
t
h
e
s
o
-
c
a
l
l
e
d
\
m
a
t
c
h
i
n
g
"
.
M
o
r
e
p
r
e
c
i
s
e
l
y
,
w
e
w
a
n
t
t
o
a
n
s
w
e
r
t
h
e
q
u
e
s
t
i
o
n
:
T
o
w
h
a
t
e
x
t
e
n
t
d
o
e
s
t
h
e
G
I
I
m
e
t
h
o
d
\
o
p
t
i
m
a
l
l
y
"
u
s
e
t
h
e
i
m
p
l
i
c
i
t
c
o
n
s
t
r
a
i
n
t
E
Æ
(
g
(
w
t
;
￿
Æ
)
)
=
0
o
r
e
q
u
i
v
a
l
e
n
t
l
y
z
(
￿
Æ
;
￿
Æ
)
=
0
o
n
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
￿
Æ
?
W
e
s
t
r
e
s
s
i
n
t
h
e
s
e
q
u
e
l
t
h
a
t
t
h
e
G
I
I
t
h
e
o
r
y
c
a
n
b
e
r
e
i
n
t
e
r
p
r
e
t
e
d
i
n
t
e
r
m
s
o
f
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
c
a
l
i
b
r
a
t
e
d
m
o
m
e
n
t
s
o
r
i
n
o
t
h
e
r
w
o
r
d
s
a
s
a
n
i
n
d
i
r
e
c
t
e
s
t
i
m
a
t
i
o
n
o
f
t
h
e
t
r
u
e
u
n
k
n
o
w
n
v
a
l
u
e
o
f
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
-
r
a
m
e
t
e
r
s
￿
Æ
t
h
r
o
u
g
h
a
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
i
n
s
t
r
u
m
e
n
t
a
l
m
o
m
e
n
t
t
y
p
e
c
r
i
t
e
r
i
o
n
.
H
o
w
e
v
e
r
,
e
v
e
n
t
h
o
u
g
h
t
h
i
s
r
e
i
n
t
e
r
p
r
e
t
a
t
i
o
n
o
f
t
h
e
G
I
I
a
p
p
r
o
a
c
h
i
n
t
e
r
m
s
o
f
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
i
n
s
t
r
u
m
e
n
t
a
l
m
o
m
e
n
t
t
y
p
e
c
r
i
t
e
r
i
o
n
i
s
a
p
p
e
a
l
i
n
g
f
o
r
u
n
d
e
r
s
t
a
n
d
i
n
g
w
h
i
c
h
a
c
t
u
a
l
m
o
m
e
n
t
s
a
r
e
m
a
t
c
h
e
d
,
h
o
w
p
o
t
e
n
t
i
a
l
e
Æ
c
i
e
n
c
y
g
a
i
n
s
c
o
n
c
e
r
n
-
i
n
g
t
h
e
i
n
d
i
r
e
c
t
e
s
t
i
m
a
t
o
r
o
f
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
￿
Æ
a
r
e
a
l
l
o
w
e
d
t
h
r
o
u
g
h
a
l
a
r
g
e
r
e
x
p
l
a
i
n
e
d
v
a
r
i
a
n
c
e
o
f
t
h
e
t
r
u
e
u
n
k
n
o
w
n
c
o
n
d
i
t
i
o
n
a
l
s
c
o
r
e
b
y
t
h
e
r
e
g
r
e
s
s
i
o
n
o
n
g
(
w
t
;
￿
Æ
)
,
w
e
w
i
l
l
a
r
g
u
e
i
n
t
h
i
s
s
u
b
s
e
c
t
i
o
n
t
h
a
t
i
t
i
s
i
n
p
r
a
c
t
i
c
e
i
n
f
e
a
s
i
b
l
e
s
i
n
c
e
o
n
e
c
a
n
n
o
t
p
r
e
c
i
s
e
l
y
i
d
e
n
t
i
f
y
w
h
i
c
h
s
u
b
s
e
t
o
f
m
o
m
e
n
t
s
p
r
o
v
i
d
e
s
(
j
u
s
t
)
i
d
e
n
t
i
￿
c
a
t
i
o
n
.
S
o
t
h
a
t
o
n
e
i
s
,
i
n
g
e
n
e
r
a
l
,
l
e
d
t
o
u
s
e
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
r
e
s
t
r
i
c
t
i
o
n
s
o
n
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
p
a
r
a
m
e
t
e
r
s
￿
Æ
.
I
n
t
h
i
s
r
e
s
p
e
c
t
,
t
h
e
\
j
u
s
t
-
i
d
e
n
t
i
￿
c
a
t
i
o
n
t
r
i
c
k
"
i
s
m
e
n
t
i
o
n
e
d
h
e
r
e
j
u
s
t
f
o
r
s
a
k
e
o
f
i
n
t
e
r
p
r
e
-
t
a
t
i
o
n
a
n
d
u
n
d
e
r
s
t
a
n
d
i
n
g
o
f
t
h
e
G
I
I
a
p
p
r
o
a
c
h
.
W
e
f
o
c
u
s
h
e
r
e
o
n
a
n
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
t
y
p
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
(
3
:
1
)
a
n
d
h
a
v
e
t
h
u
s
a
t
o
u
r
d
i
s
p
o
s
a
l
r
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
d
e
￿
n
i
n
g
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
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a
r
a
m
e
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r
s
￿
Æ
:
E
Æ
[
g
(
w
t
;
￿
Æ
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]
=
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;
d
i
m
￿
Æ
=
q
￿
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3
.
2
3
)
1
7W
e
a
s
s
u
m
e
t
h
a
t
i
t
i
s
p
o
s
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i
b
l
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t
o
d
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s
e
n
t
a
n
g
l
e
t
h
e
s
e
t
o
f
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
g
(
￿
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￿
)
i
n
t
o
a
s
u
b
s
e
t
g
1
(
￿
;
￿
)
(
s
a
y
)
o
f
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
f
r
o
m
t
h
o
s
e
p
r
o
v
i
d
i
n
g
t
h
e
o
v
e
r
i
d
e
n
t
i
￿
c
a
t
i
o
n
o
f
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
(
3
:
2
3
)
:
g
2
(
￿
;
￿
)
(
s
a
y
)
,
a
n
d
w
e
w
r
i
t
e
:
g
(
w
t
;
￿
)
=
"
g
1
(
w
t
;
￿
)
g
2
(
w
t
;
￿
)
#
;
d
i
m
g
1
(
￿
;
￿
)
=
q
;
d
i
m
g
2
(
￿
;
￿
)
=
r
￿
q
;
E
Æ
[
g
1
(
w
t
;
￿
)
]
=
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=
)
￿
=
￿
Æ
￿
(
3
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2
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)
W
e
a
l
r
e
a
d
y
k
n
o
w
t
h
a
t
:
￿
I
n
o
r
d
e
r
t
o
p
e
r
f
o
r
m
a
G
I
I
o
f
t
h
e
s
t
r
u
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t
u
r
a
l
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r
a
m
e
t
e
r
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Æ
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o
u
g
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n
o
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e
r
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n
t
i
f
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n
g
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o
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t
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e
c
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n
(
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o
n
e
h
a
s
t
o
c
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o
o
s
e
a
w
e
i
g
h
t
i
n
g
m
a
t
r
i
x
￿
￿
a
c
c
o
r
d
i
n
g
t
o
t
h
e
o
r
e
m
3
:
1
.
I
n
t
h
i
s
c
a
s
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,
t
h
e
o
p
t
i
m
a
l
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
o
f
t
h
e
o
p
t
i
m
a
l
G
I
I
e
s
t
i
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￿
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V
a
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Æ
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s
h
p
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￿
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Æ
￿
i
=
￿
1
+
1
S
￿
"
@
z
0
@
￿
(
￿
Æ
;
￿
Æ
)
V
￿
1
@
z
@
￿
0
(
￿
Æ
;
￿
Æ
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￿
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Æ
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1
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w
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Æ
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Æ
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Æ
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)
￿
W
h
e
n
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
m
o
m
e
n
t
t
y
p
e
c
r
i
t
e
r
i
o
n
i
s
j
u
s
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-
i
d
e
n
t
i
￿
e
d
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r
t
h
e
p
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r
a
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e
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r
s
￿
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t
h
a
t
i
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r
=
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,
a
n
y
w
e
i
g
h
t
i
n
g
p
o
s
i
t
i
v
e
m
a
t
r
i
x
￿
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s
o
p
t
i
m
a
l
s
i
n
c
e
t
h
e
e
s
t
i
m
a
t
i
o
n
o
f
t
h
e
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o
t
h
e
r
h
a
n
d
,
t
h
e
u
s
e
o
f
t
h
e
m
o
d
i
￿
e
d
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
Q
￿
T
￿
y
T
;
x
T
;
￿
￿
w
o
u
l
d
a
v
o
i
d
c
o
m
p
u
t
i
n
g
t
h
e
o
p
t
i
m
a
l
w
e
i
g
h
t
i
n
g
m
a
t
r
i
x
￿
￿
.
H
o
w
e
v
e
r
w
e
w
a
n
t
t
o
m
i
t
i
g
a
t
e
t
h
e
t
w
o
p
r
e
v
i
o
u
s
c
r
i
t
i
c
i
s
m
s
w
i
t
h
t
h
r
e
e
r
e
s
p
e
c
t
s
:
￿
F
i
r
s
t
,
t
h
e
u
s
e
o
f
t
h
e
m
o
d
i
￿
e
d
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
Q
￿
T
￿
y
T
;
x
T
;
￿
￿
m
e
a
n
s
a
s
y
m
p
t
o
t
i
c
a
l
l
y
t
h
a
t
o
n
e
i
s
,
r
o
u
g
h
l
y
s
p
e
a
k
i
n
g
,
m
i
n
i
m
i
z
i
n
g
t
h
e
f
o
l
l
o
w
i
n
g
d
i
s
t
a
n
c
e
c
r
i
t
e
r
i
o
n
:
m
i
n
￿
2
￿
￿
￿
￿
e
￿
(
￿
)
￿
￿
Æ
￿
￿
￿
2
￿
=
m
i
n
￿
2
￿
￿
￿
￿
￿
￿
￿
￿
e
￿
1
(
￿
)
￿
￿
Æ
1
e
￿
2
(
￿
)
￿
￿
Æ
2
￿
￿
￿
￿
￿
￿
￿
2
￿
;
￿
Æ
1
=
￿
Æ
;
e
￿
1
(
￿
)
=
A
r
g
s
o
l
￿
1
2
B
￿
E
￿
[
g
1
(
e
w
t
(
￿
)
;
￿
1
)
]
=
0
￿
;
￿
Æ
2
=
0
;
e
￿
2
(
￿
)
=
E
￿
[
g
2
(
e
w
t
(
￿
)
;
e
￿
1
(
￿
)
)
]
￿
1
6
O
f
c
o
u
r
s
e
,
t
h
i
s
o
p
t
i
m
a
l
i
t
y
r
e
f
e
r
s
t
o
t
h
e
g
i
v
e
n
c
l
a
s
s
o
f
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
d
e
d
u
c
e
d
f
r
o
m
E
Æ
[
g
(
w
t
;
￿
Æ
)
]
=
0
.
2
1(
)
m
i
n
￿
2
￿
￿
￿
￿
￿
￿
￿
￿
e
￿
1
(
￿
)
￿
￿
Æ
E
￿
[
g
2
(
e
w
t
(
￿
)
;
e
￿
1
(
￿
)
)
]
￿
￿
￿
￿
￿
￿
￿
2
￿
;
(
)
m
i
n
￿
2
￿
￿
￿
￿
￿
￿
￿
￿
e
￿
1
(
￿
)
￿
￿
Æ
E
￿
[
g
2
(
e
w
t
(
￿
)
;
￿
Æ
)
]
￿
￿
￿
￿
￿
￿
￿
2
￿
;
T
h
e
l
a
s
t
e
q
u
i
v
a
l
e
n
c
e
s
h
e
d
s
o
m
e
n
e
w
l
i
g
h
t
s
o
n
t
h
e
G
I
I
a
p
p
r
o
a
c
h
.
I
n
d
e
e
d
t
h
e
G
I
I
e
s
t
i
m
a
t
o
r
s
e
e
k
s
t
o
r
e
p
r
o
d
u
c
e
t
h
e
d
i
m
e
n
s
i
o
n
s
a
l
o
n
g
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
p
a
r
a
m
e
t
e
r
s
￿
Æ
w
h
i
l
e
s
i
m
u
l
t
a
n
e
o
u
s
l
y
i
m
p
o
s
i
n
g
t
h
e
a
d
-
d
i
t
i
o
n
a
l
i
m
p
l
i
c
i
t
c
o
n
s
t
r
a
i
n
t
E
￿
[
g
2
(
e
w
t
(
￿
)
;
￿
Æ
)
]
=
0
.
I
n
t
h
i
s
r
e
s
p
e
c
t
,
t
h
e
G
I
I
a
p
p
r
o
a
c
h
c
a
n
b
e
r
e
g
a
r
d
e
d
a
s
a
c
o
n
s
t
r
a
i
n
e
d
e
s
t
i
m
a
t
i
o
n
.
￿
S
e
c
o
n
d
,
a
s
a
l
r
e
a
d
y
m
e
n
t
i
o
n
e
d
,
i
n
p
r
a
c
t
i
c
e
i
t
i
s
v
e
r
y
u
n
l
i
k
e
l
y
t
h
a
t
o
n
e
i
s
a
b
l
e
t
o
s
e
l
e
c
t
a
s
e
t
o
f
j
u
s
t
-
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
.
T
h
e
p
r
o
c
e
d
u
r
e
e
n
t
a
i
l
s
t
h
e
n
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
i
n
o
r
d
e
r
t
o
e
n
s
u
r
e
t
h
e
i
d
e
n
t
i
￿
c
a
t
i
o
n
o
f
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
p
a
r
a
m
e
t
e
r
s
￿
.
I
n
t
h
i
s
c
o
n
t
e
x
t
a
n
d
a
c
c
o
r
d
i
n
g
t
o
o
u
r
r
e
s
u
l
t
s
,
o
n
e
h
a
s
t
o
u
s
e
t
h
e
G
I
I
a
p
p
r
o
a
c
h
.
￿
L
a
s
t
b
u
t
n
o
t
l
e
a
s
t
,
w
e
w
a
n
t
t
o
s
t
r
e
s
s
h
e
r
e
t
h
a
t
t
o
t
h
e
b
e
s
t
o
f
o
u
r
k
n
o
w
l
e
d
g
e
,
s
o
f
a
r
e
i
t
h
e
r
i
n
t
h
e
I
I
o
r
i
n
t
h
e
E
M
M
f
r
a
m
e
w
o
r
k
,
t
h
e
s
o
-
c
a
l
l
e
d
i
m
p
l
i
c
i
t
c
o
n
s
t
r
a
i
n
t
z
(
￿
Æ
;
￿
Æ
)
=
0
o
n
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
￿
i
s
n
e
v
e
r
i
n
t
r
o
d
u
c
e
d
n
o
r
t
r
e
a
t
e
d
i
n
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
.
T
h
e
o
n
l
y
t
r
e
a
t
m
e
n
t
t
h
a
t
c
a
n
b
e
f
o
u
n
d
i
n
t
h
i
s
l
i
t
e
r
a
t
u
r
e
i
s
t
h
e
u
s
e
o
f
\
q
u
a
d
r
a
t
u
r
e
-
b
a
s
e
d
"
m
e
t
h
o
d
s
o
r
n
u
m
e
r
i
c
a
l
a
p
p
r
o
x
i
m
a
t
i
o
n
s
f
o
r
w
h
i
c
h
o
n
e
s
c
a
r
c
e
l
y
k
n
o
w
s
t
h
e
s
t
a
t
i
s
t
i
c
a
l
p
r
o
p
e
r
t
i
e
s
a
s
w
e
l
l
a
s
t
h
e
n
u
m
e
r
i
c
a
l
p
e
r
f
o
r
m
a
n
c
e
.
T
h
i
s
i
s
w
h
y
o
n
e
o
f
t
h
e
m
e
s
s
a
g
e
s
o
f
t
h
i
s
s
e
c
t
i
o
n
i
s
t
h
a
t
o
n
e
s
h
o
u
l
d
u
s
e
t
h
e
s
e
a
d
d
i
t
i
o
n
a
l
i
m
p
l
i
c
i
t
c
o
n
-
s
t
r
a
i
n
t
s
i
n
t
r
o
d
u
c
i
n
g
i
n
t
u
r
n
a
d
d
i
t
i
o
n
a
l
p
a
r
a
m
e
t
e
r
s
i
n
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
i
n
o
r
d
e
r
t
o
m
i
n
i
m
i
z
e
t
h
e
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
o
f
t
h
e
I
I
e
s
t
i
m
a
t
o
r
1
7
.
I
n
o
r
d
e
r
t
o
i
l
l
u
s
t
r
a
t
e
t
h
i
s
p
r
e
c
i
s
e
p
o
i
n
t
,
w
e
s
h
o
w
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
u
l
t
s
(
p
r
o
p
o
s
i
t
i
o
n
3
:
3
)
.
W
e
￿
r
s
t
i
n
t
r
o
d
u
c
e
a
s
e
t
o
f
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
d
e
￿
n
i
n
g
t
h
e
p
a
r
a
m
e
t
e
r
s
￿
Æ
1
a
s
f
o
l
l
o
w
s
:
E
Æ
[
g
1
(
w
t
;
￿
Æ
1
)
]
=
0
;
d
i
m
(
￿
Æ
1
)
=
q
1
￿
d
i
m
(
g
1
)
=
r
1
￿
(
3
.
3
0
)
T
h
i
s
c
o
r
r
e
s
p
o
n
d
s
f
o
r
i
n
s
t
a
n
c
e
t
o
t
h
e
c
a
s
e
o
f
S
N
P
s
c
o
r
e
g
e
n
e
r
a
t
o
r
(
q
1
=
r
1
)
.
B
e
s
i
d
e
s
,
w
e
h
a
v
e
a
t
o
u
r
d
i
s
p
o
s
a
l
a
d
d
i
t
i
o
n
a
l
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
,
i
n
t
r
o
d
u
c
i
n
g
a
d
d
i
t
i
o
n
a
l
p
a
r
a
m
e
t
e
r
s
￿
2
:
E
Æ
[
g
2
(
w
t
;
￿
Æ
1
;
￿
Æ
2
)
]
=
0
;
d
i
m
(
￿
Æ
2
)
=
q
2
;
d
i
m
(
g
2
)
=
r
2
￿
(
3
.
3
1
)
W
e
d
e
￿
n
e
t
h
e
m
e
r
g
e
d
s
u
b
s
e
t
o
f
m
o
m
e
n
t
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
g
(
￿
;
￿
)
:
E
Æ
[
g
(
w
t
;
￿
Æ
)
]
=
0
;
g
(
￿
;
￿
)
=
(
g
1
(
￿
;
￿
)
0
;
g
2
(
￿
;
￿
)
0
)
0
;
￿
=
(
￿
0
1
;
￿
0
2
)
0
￿
(
3
.
3
2
)
W
i
t
h
a
s
l
i
g
h
t
a
b
u
s
e
o
f
n
o
t
a
t
i
o
n
s
a
n
d
f
o
r
s
a
k
e
o
f
p
r
e
s
e
n
t
a
t
i
o
n
a
l
c
o
n
v
e
n
i
e
n
c
e
,
w
e
w
i
l
l
r
e
f
e
r
i
n
t
h
e
s
e
q
u
e
l
t
o
(
3
:
3
0
)
,
(
3
:
3
1
)
a
n
d
(
3
:
3
2
)
a
s
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
a
.
A
s
s
u
m
p
t
i
o
n
(
A
1
2
)
:
8
>
>
<
>
>
:
￿
E
Æ
(
g
1
(
w
t
;
￿
1
)
)
=
0
=
)
￿
1
=
￿
Æ
1
;
￿
E
Æ
(
g
(
w
t
;
￿
)
)
=
0
=
)
￿
=
￿
Æ
￿
1
7
T
h
i
s
s
h
o
u
l
d
b
e
d
o
n
e
a
l
t
h
o
u
g
h
w
h
e
n
u
s
i
n
g
q
u
a
d
r
a
t
u
r
e
-
b
a
s
e
d
m
e
t
h
o
d
s
.
2
2T
h
i
s
i
d
e
n
t
i
￿
c
a
t
i
o
n
a
s
s
u
m
p
t
i
o
n
o
f
t
h
e
G
M
M
c
r
i
t
e
r
i
o
n
i
s
h
o
w
e
v
e
r
s
t
r
o
n
g
e
r
t
h
a
n
t
h
e
u
s
u
a
l
g
l
o
b
a
l
o
n
e
:
E
Æ
(
g
(
w
t
;
￿
)
)
=
0
=
)
￿
=
￿
Æ
￿
W
e
h
a
v
e
f
o
c
u
s
e
d
o
n
s
u
c
h
a
n
a
s
s
u
m
p
t
i
o
n
b
e
c
a
u
s
e
i
t
d
o
e
s
c
o
r
r
e
s
p
o
n
d
t
o
t
h
e
s
e
t
-
u
p
o
f
t
h
e
p
r
o
b
l
e
m
w
e
a
r
e
e
x
a
m
i
n
i
n
g
.
N
o
t
e
a
l
s
o
t
h
a
t
a
s
s
u
m
p
t
i
o
n
(
A
1
2
)
i
m
p
l
i
e
s
t
h
a
t
r
1
￿
q
1
a
n
d
r
2
￿
q
2
.
W
e
d
e
￿
n
e
t
h
e
G
I
I
e
s
t
i
m
a
t
o
r
s
b
￿
g
1
￿
T
S
a
n
d
b
￿
g
￿
T
S
r
e
s
p
e
c
t
i
v
e
l
y
p
e
r
f
o
r
m
e
d
t
h
r
o
u
g
h
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
a
(
3
:
3
0
)
a
n
d
(
3
:
3
2
)
.
W
e
a
r
e
n
o
w
a
b
l
e
t
o
p
r
o
v
e
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
u
l
t
s
.
P
r
o
p
o
s
i
t
i
o
n
3
.
3
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
￿
(
A
1
2
)
,
t
h
e
G
I
I
e
s
t
i
m
a
t
o
r
b
￿
g
￿
T
S
i
s
a
l
w
a
y
s
o
f
s
m
a
l
l
e
r
a
s
y
m
p
-
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
t
h
a
n
t
h
e
o
n
e
o
b
t
a
i
n
e
d
f
o
r
t
h
e
G
I
I
e
s
t
i
m
a
t
o
r
b
￿
g
1
￿
T
S
a
n
d
w
e
h
a
v
e
:
V
a
r
Æ
a
s
￿
p
T
b
￿
g
￿
T
S
￿
=
(
￿
V
a
r
Æ
a
s
￿
p
T
b
￿
g
￿
1
T
S
￿
￿
￿
1
+
￿
1
+
1
S
￿
￿
1
￿
@
z
2
@
￿
0
(
￿
Æ
;
￿
Æ
)
￿
V
2
1
V
1
1
￿
1
@
z
1
@
￿
0
(
￿
Æ
;
￿
Æ
1
)
￿
0
￿
￿
V
2
2
￿
V
2
1
V
1
1
￿
1
V
2
1
0
￿
￿
1
￿
@
z
2
@
￿
0
(
￿
Æ
;
￿
Æ
)
￿
V
2
1
V
1
1
￿
1
@
z
1
@
￿
0
(
￿
Æ
;
￿
Æ
1
)
￿
￿
￿
1
;
(
3
.
3
3
)
w
h
e
r
e
:
z
(
￿
;
￿
)
=
(
z
1
0
;
z
2
0
)
0
(
￿
;
￿
)
=
E
￿
￿
g
0
1
(
e
w
t
(
￿
)
;
￿
1
)
;
g
0
2
(
e
w
t
(
￿
)
;
￿
1
;
￿
2
)
￿
0
;
V
=
V
a
r
Æ
a
s
"
1
p
T
T
X
t
=
1
g
￿
t
(
w
t
;
￿
Æ
)
#
;
g
￿
t
(
w
t
;
￿
Æ
)
=
g
(
w
t
;
￿
Æ
)
￿
E
Æ
[
g
(
w
t
;
￿
Æ
)
=
x
T
]
;
V
=
"
V
1
1
V
1
2
V
2
1
V
2
2
#
;
d
i
m
V
i
j
=
r
i
￿
r
j
;
i
;
j
=
1
;
2
;
V
i
j
0
=
V
j
i
;
i
;
j
=
1
;
2
￿
(
3
.
3
4
)
M
o
r
e
o
v
e
r
t
h
e
t
w
o
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
c
e
s
a
r
e
e
q
u
a
l
i
f
a
n
d
o
n
l
y
i
f
:
@
z
2
@
￿
0
(
￿
Æ
;
￿
Æ
)
=
V
2
1
V
1
1
￿
1
@
z
1
@
￿
0
(
￿
Æ
;
￿
Æ
1
)
￿
(
3
.
3
5
)
P
r
o
o
f
:
S
e
e
a
p
p
e
n
d
i
x
A
.
2
.
I
n
o
t
h
e
r
w
o
r
d
s
,
a
s
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s
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￿
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u
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￿
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￿
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c
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p
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c
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c
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p
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c
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p
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r
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p
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h
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d
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i
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p
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q
u
a
r
e
s
a
s
p
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e
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G
o
u
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￿
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x
,
M
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n
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r
t
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n
d
T
r
o
g
n
o
n
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.
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e
￿
r
s
t
l
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y
o
u
t
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h
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l
i
n
k
s
b
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w
e
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n
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h
e
G
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p
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c
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b
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c
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c
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e
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t
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t
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g
e
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t
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T
h
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s
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e
s
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r
r
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h
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p
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o
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L
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n
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r
p
r
e
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t
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o
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e
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I
I
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p
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a
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e
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c
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l
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n
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c
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p
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Æ
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o
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t
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e
c
t
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v
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y
p
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o
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e
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￿
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a
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u
c
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1
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c
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b
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l
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n
o
f
t
h
e
E
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r
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r
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S
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a
p
p
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c
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p
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c
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(
1
9
8
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,
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n
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r
a
m
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n
d
L
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e
(
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9
9
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n
d
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u
Æ
e
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d
S
i
n
g
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e
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n
(
1
9
9
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,
b
u
t
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l
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o
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S
M
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s
p
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s
e
d
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d
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o
l
l
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r
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(
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9
8
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h
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e
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i
p
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r
a
m
e
t
r
i
c
s
e
t
t
i
n
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,
t
h
e
S
i
m
u
l
a
t
e
d
P
s
e
u
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o
M
a
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m
L
i
k
e
l
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s
d
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v
e
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o
p
e
d
b
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L
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o
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u
e
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n
d
S
a
l
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i
￿
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(
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9
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)
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S
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L
S
a
s
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n
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o
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u
c
e
d
b
y
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a
￿
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,
O
s
s
a
r
d
a
n
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V
u
o
n
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(
1
9
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)
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n
d
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e
G
I
I
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n
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Æ
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e
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c
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p
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p
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c
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e
r
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n
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t
c
h
i
n
g
"
w
h
i
c
h
i
s
p
e
r
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o
r
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d
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I
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r
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s
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o
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a
p
r
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r
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v
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r
i
d
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n
t
i
f
y
i
n
g
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o
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n
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c
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(
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￿
Æ
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(
4
.
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s
s
o
c
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o
(
4
:
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)
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h
e
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t
u
r
a
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e
x
t
r
e
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u
m
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s
t
i
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r
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T
￿
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;
x
T
;
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￿
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T
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T
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T
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￿
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2
"
1
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￿
)
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￿
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;
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￿
Æ
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!
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￿
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b
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=
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r
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￿
2
B
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￿
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￿
￿
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e
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p
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￿
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￿
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￿
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￿
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3
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)
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Æ
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￿
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Æ
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Æ
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Æ
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Æ
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Æ
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￿
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Æ
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Æ
)
#
￿
(
4
.
3
)
2
5A
n
a
t
u
r
a
l
q
u
e
s
t
i
o
n
i
s
t
h
e
n
:
C
a
n
w
e
b
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c
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p
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c
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p
e
e
s
t
i
m
a
t
o
r
?
I
n
o
r
d
e
r
t
o
d
o
s
o
,
w
e
i
n
t
r
o
d
u
c
e
t
h
e
s
c
o
r
e
a
s
s
o
c
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c
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￿
￿
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￿
=
"
1
T
T
X
t
=
1
@
g
0
@
￿
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￿
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￿
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￿
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#
;
(
4
.
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)
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n
d
w
e
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e
￿
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e
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e
E
M
M
-
t
y
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e
e
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t
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r
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￿
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￿
T
S
(
￿
;
￿
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￿
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S
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￿
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￿
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;
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)
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￿
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1
S
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￿
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￿
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￿
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;
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)
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n
d
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b
￿
T
i
s
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e
￿
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e
d
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r
o
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s
i
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n
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.
1
:
U
n
d
e
r
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s
s
u
m
p
t
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o
n
s
(
A
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￿
(
A
1
1
)
,
t
h
e
G
I
I
e
s
t
i
m
a
t
o
r
b
￿
T
S
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￿
￿
)
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n
d
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e
E
M
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-
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y
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n
e
b
b
￿
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Æ
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)
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￿
Æ
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￿
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P
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p
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￿
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p
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o
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c
r
i
t
e
r
i
o
n
(
4
:
2
)
.
P
r
o
p
o
s
i
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c
t
l
y
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h
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r
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c
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o
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h
i
n
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r
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u
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p
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c
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c
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p
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￿
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￿
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￿
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Æ
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￿
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p
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e
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u
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p
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c
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c
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c
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d
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i
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c
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p
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c
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c
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￿
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)
i
n
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h
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o
m
m
o
n
A
L
S
l
i
t
e
r
a
t
u
r
e
.
2
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S
e
e
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e
x
t
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u
b
s
e
c
t
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o
n
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o
r
a
l
t
e
r
n
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t
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v
e
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c
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d
u
r
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.
2
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.
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t
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A
s
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m
p
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L
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t
S
q
u
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￿
r
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t
s
t
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r
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i
t
h
t
h
e
A
L
S
a
s
p
r
o
p
o
s
e
d
b
y
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
T
r
o
g
n
o
n
(
1
9
8
5
)
a
n
d
e
x
t
e
n
d
t
h
e
m
t
o
t
h
e
S
A
L
S
a
p
p
r
o
a
c
h
.
4
.
2
.
1
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m
p
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o
t
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c
L
e
a
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t
S
q
u
a
r
e
s
t
h
e
o
r
y
W
e
￿
r
s
t
c
o
n
s
i
d
e
r
T
v
e
c
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r
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1
;
:
:
:
;
y
T
w
h
o
s
e
s
i
z
e
i
s
n
.
T
h
e
s
e
v
e
c
t
o
r
s
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n
b
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n
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s
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￿
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t
T
t
e
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o
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n
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￿
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c
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2
Z
Z
g
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o
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e
p
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o
b
a
b
i
l
i
t
y
d
i
s
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r
i
b
u
t
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n
P
Æ
b
e
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o
n
g
s
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o
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o
m
e
g
i
v
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n
f
a
m
i
l
y
P
.
W
e
a
s
s
u
m
e
t
h
a
t
t
h
e
r
e
e
x
i
s
t
s
a
v
e
c
t
o
r
o
f
p
a
r
a
m
e
t
e
r
s
￿
(
P
)
,
c
a
l
l
e
d
t
h
e
a
u
x
i
l
i
a
r
y
(
o
r
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
)
p
a
r
a
m
e
t
e
r
s
,
d
e
￿
n
e
d
f
o
r
a
n
y
P
2
P
w
h
o
s
e
v
a
l
u
e
s
b
e
l
o
n
g
t
o
B
￿
I
R
q
a
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o
m
p
a
c
t
s
e
t
,
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n
d
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o
r
w
h
i
c
h
a
c
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n
s
i
s
t
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n
t
a
s
y
m
p
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i
c
a
l
l
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o
r
m
a
l
e
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t
i
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r
b
￿
T
i
s
a
v
a
i
l
a
b
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;
t
h
e
r
e
f
o
r
e
w
e
h
a
v
e
:
A
s
s
u
m
p
t
i
o
n
(
A
1
3
)
:
p
T
￿
b
￿
T
￿
￿
Æ
￿
D
￿
￿
￿
￿
￿
￿
!
T
!
+
1
N
(
0
;
￿
Æ
)
;
(
4
.
1
0
)
w
h
e
r
e
￿
Æ
=
￿
(
P
Æ
)
i
s
t
h
e
t
r
u
e
u
n
k
n
o
w
n
v
a
l
u
e
o
f
￿
,
a
n
d
￿
Æ
i
s
s
o
m
e
s
y
m
m
e
t
r
i
c
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o
s
i
t
i
v
e
m
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r
i
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.
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r
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s
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e
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f
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i
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g
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u
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r
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r
e
d
t
o
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s
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h
e
n
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l
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H
Æ
:
A
s
s
u
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p
t
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n
(
A
1
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)
:
H
(
￿
Æ
;
￿
Æ
)
=
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;
￿
Æ
2
Æ
￿
￿
I
R
p
a
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o
m
p
a
c
t
s
u
b
s
e
t
;
￿
Æ
2
Æ
B
;
a
n
d
w
e
a
s
s
u
m
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:
H
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￿
;
￿
Æ
)
=
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=
)
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=
￿
Æ
;
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n
d
H
(
￿
;
￿
)
i
s
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o
n
t
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n
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o
u
s
l
y
d
i
￿
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r
e
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t
i
a
b
l
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n
Æ
￿
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Æ
B
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(
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1
1
)
￿
i
s
r
e
f
e
r
r
e
d
t
o
a
s
t
h
e
s
t
r
u
c
t
u
r
a
l
p
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r
a
m
e
t
e
r
s
o
r
t
h
e
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e
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r
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o
f
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.
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Æ
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s
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n
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o
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n
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o
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n
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.
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n
t
h
i
s
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r
a
m
e
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n
e
m
a
y
c
o
n
s
i
d
e
r
t
w
o
s
t
a
t
i
s
t
i
c
a
l
p
r
o
b
l
e
m
s
:
￿
H
o
w
t
o
t
e
s
t
t
h
e
n
u
l
l
h
y
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o
t
h
e
s
i
s
H
Æ
.
￿
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o
w
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t
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m
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t
e
￿
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n
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r
H
Æ
2
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.
T
h
e
p
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o
b
l
e
m
o
f
t
h
e
e
s
t
i
m
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t
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o
n
o
f
￿
u
n
d
e
r
H
Æ
h
a
s
b
e
e
n
t
r
e
a
t
e
d
b
y
G
o
u
r
i
￿
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o
u
x
,
M
o
n
f
o
r
t
a
n
d
T
r
o
g
n
o
n
(
1
9
8
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)
:
b
￿
T
=
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r
g
m
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n
￿
2
￿
H
￿
￿
;
b
￿
T
￿
0
b
￿
T
H
￿
￿
;
b
￿
T
￿
;
(
4
.
1
2
)
w
h
e
r
e
￿
Æ
l
i
m
T
!
+
1
b
￿
T
=
￿
i
s
a
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r
￿
r
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o
s
i
t
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e
m
a
t
r
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x
2
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.
U
n
d
e
r
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s
s
u
m
p
t
i
o
n
s
(
A
1
3
)
￿
(
A
1
5
)
,
i
t
i
s
s
h
o
w
n
t
h
a
t
￿
Æ
l
i
m
T
!
+
1
b
￿
T
=
￿
Æ
,
b
￿
T
i
s
a
s
y
m
p
t
o
t
i
c
a
l
l
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n
o
r
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l
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n
d
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h
e
2
1
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n
f
a
c
t
t
h
e
t
h
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r
d
p
r
o
b
l
e
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h
e
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i
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Æ
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Æ
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2
2
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o
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o
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p
u
t
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c
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Æ
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o
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i
t
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o
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i
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.
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￿
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b
e
r
e
l
a
x
e
d
a
n
d
i
n
t
h
a
t
c
a
s
e
t
h
e
i
d
e
n
t
i
￿
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n
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s
u
m
p
t
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￿
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2
H
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Æ
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=
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Æ
.
2
7o
p
t
i
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l
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o
i
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￿
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:
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￿
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Æ
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Æ
@
H
0
@
￿
(
￿
Æ
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Æ
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Æ
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p
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￿
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Æ
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0
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Æ
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Æ
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Æ
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Æ
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￿
(
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3
)
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￿
￿
T
=
b
￿
T
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￿
)
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r
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s
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n
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o
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p
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S
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i
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i
t
i
o
n
s
t
h
a
t
a
r
e
r
e
q
u
i
r
e
d
a
r
e
:
A
s
s
u
m
p
t
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o
n
s
(
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1
5
)
:
￿
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
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o
f
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l
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r
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p
,
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3
￿
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
i
s
o
f
r
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n
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r
.
N
o
t
e
t
h
a
t
s
i
n
c
e
t
h
e
s
i
z
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f
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
a
n
d
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
a
r
e
r
e
s
p
e
c
t
i
v
e
l
y
p
￿
r
a
n
d
q
￿
r
,
a
s
s
u
m
p
-
t
i
o
n
(
A
1
5
)
i
m
p
l
i
e
s
t
h
a
t
p
￿
r
￿
q
.
I
n
o
r
d
e
r
t
o
t
e
s
t
t
h
e
n
u
l
l
h
y
p
o
t
h
e
s
i
s
H
Æ
,
i
n
M
o
n
f
o
r
t
a
n
d
R
a
b
e
m
a
n
a
n
j
a
r
a
(
1
9
9
0
)
i
t
i
s
s
h
o
w
n
t
h
a
t
u
n
d
e
r
H
Æ
a
n
d
a
s
s
u
m
p
t
i
o
n
s
(
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)
￿
(
A
1
5
)
a
n
d
a
d
d
i
t
i
o
n
a
l
r
e
g
u
l
a
r
i
t
y
c
o
n
d
i
t
i
o
n
s
t
h
e
s
t
a
t
i
s
t
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c
￿
T
:
￿
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=
T
m
i
n
￿
2
￿
H
￿
￿
;
b
￿
T
￿
0
b
￿
T
H
￿
￿
;
b
￿
T
￿
;
(
4
.
1
4
)
w
h
e
r
e
￿
Æ
l
i
m
T
!
+
1
b
￿
T
=
￿
￿
i
s
a
s
y
m
p
t
o
t
i
c
a
l
l
y
d
i
s
t
r
i
b
u
t
e
d
a
s
a
c
h
i
-
s
q
u
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r
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i
t
h
(
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￿
p
)
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e
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r
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o
f
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r
e
e
d
o
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n
d
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h
e
c
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i
t
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o
c
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t
h
t
h
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y
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i
c
l
e
v
e
l
￿
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￿
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y
:
W
￿
=
n
￿
T
>
￿
2
1
￿
￿
(
r
￿
p
)
o
￿
(
4
.
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5
)
4
.
2
.
2
S
i
m
u
l
a
t
e
d
A
s
y
m
p
t
o
t
i
c
L
e
a
s
t
S
q
u
a
r
e
s
T
h
e
m
a
i
n
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o
a
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o
f
t
h
i
s
s
u
b
s
u
b
s
e
c
t
i
o
n
i
s
t
o
e
x
t
e
n
d
t
h
e
p
r
e
v
i
o
u
s
A
L
S
p
r
i
n
c
i
p
l
e
s
t
o
a
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
i
n
f
e
r
e
n
c
e
r
e
f
e
r
r
e
d
t
o
a
s
t
h
e
S
i
m
u
l
a
t
e
d
A
s
y
m
p
t
o
t
i
c
L
e
a
s
t
S
q
u
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s
(
S
A
L
S
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.
W
e
w
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n
t
t
o
s
t
r
e
s
s
h
e
r
e
t
h
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t
t
h
e
A
L
S
a
p
p
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r
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c
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S
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e
c
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n
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i
g
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o
f
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n
c
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s
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n
g
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a
t
u
r
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n
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c
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o
e
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n
o
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r
i
c
s
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n
d
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r
e
g
e
n
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r
a
l
l
y
i
n
e
c
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o
m
e
t
r
i
c
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o
f
t
e
n
l
e
a
d
i
n
g
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o
r
e
s
t
r
i
c
t
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n
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r
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t
i
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t
i
n
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o
n
s
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o
f
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p
e
(
4
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)
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h
i
c
h
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r
e
h
o
w
e
v
e
r
i
n
t
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a
c
t
a
b
l
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o
r
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r
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i
c
h
i
t
i
s
c
u
m
b
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r
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i
c
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x
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n
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u
t
i
t
i
s
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i
l
l
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o
s
s
i
b
l
e
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n
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o
\
a
p
p
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i
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e
"
t
h
e
m
i
n
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o
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s
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n
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e
t
h
r
o
u
g
h
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u
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o
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i
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n
c
l
u
d
i
n
g
M
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r
c
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t
p
a
r
a
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e
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r
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z
e
d
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p
e
e
x
p
e
c
t
a
t
i
o
n
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p
r
o
c
e
d
u
r
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o
r
q
u
a
d
r
a
t
u
r
e
-
b
a
s
e
d
m
e
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h
o
d
s
.
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e
￿
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s
t
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p
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s
(
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￿
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)
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,
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o
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i
n
c
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￿
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￿
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c
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2
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p
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￿
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￿
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￿
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￿
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￿
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Æ
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c
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p
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p
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￿
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￿
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Æ
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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"
;
￿
￿
￿
￿
e
H
T
S
￿
￿
;
￿
￿
￿
e
H
T
S
(
￿
;
￿
)
￿
￿
￿
r
￿
e
￿
S
T
(
"
;
￿
)
￿
2
5
T
h
e
s
u
b
s
c
r
i
p
t
T
r
e
f
e
r
s
t
o
t
h
e
T
l
e
n
g
t
h
d
a
t
a
t
h
e
e
c
o
n
o
m
e
t
r
i
c
i
a
n
h
a
s
a
t
h
e
r
d
i
s
p
o
s
a
l
a
n
d
t
h
e
s
u
b
s
c
r
i
p
t
S
r
e
f
e
r
s
i
n
d
i
￿
e
r
e
n
t
l
y
t
o
t
h
e
n
u
m
b
e
r
o
f
r
e
p
l
i
c
a
t
i
o
n
s
i
n
t
h
e
c
a
s
e
o
f
s
i
m
u
l
a
t
i
o
n
s
o
r
t
o
t
h
e
n
u
m
b
e
r
o
f
g
r
i
d
p
o
i
n
t
s
u
s
e
d
i
n
t
h
e
c
a
s
e
o
f
q
u
a
d
r
a
t
u
r
e
-
b
a
s
e
d
m
e
t
h
o
d
s
.
￿
(
￿
;
￿
)
i
s
a
n
o
n
d
e
c
r
e
a
s
i
n
g
f
u
n
c
t
i
o
n
i
n
b
o
t
h
a
r
g
u
m
e
n
t
s
o
n
I
R
2
+
.
T
h
i
s
n
o
t
a
t
i
o
n
a
l
l
o
w
s
u
s
i
n
d
e
e
d
t
o
e
n
c
o
m
p
a
s
s
t
h
e
S
N
L
S
,
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
,
E
M
M
,
G
I
I
,
S
M
M
m
e
t
h
o
d
s
f
o
r
w
h
i
c
h
S
i
s
￿
x
e
d
a
n
d
T
g
o
e
s
t
o
i
n
￿
n
i
t
y
;
b
u
t
a
l
s
o
t
h
e
S
P
M
L
w
h
e
r
e
b
o
t
h
S
a
n
d
T
g
o
e
s
t
o
i
n
￿
n
i
t
y
a
t
s
o
m
e
p
r
o
p
e
r
r
a
t
e
.
T
h
e
o
n
l
y
t
h
i
n
g
t
h
a
t
r
e
a
l
l
y
m
a
t
t
e
r
s
i
s
t
h
e
e
x
i
s
t
e
n
c
e
o
f
a
s
i
m
u
l
a
t
o
r
a
s
d
e
￿
n
e
d
b
y
(
A
1
6
)
a
n
d
w
h
i
c
h
,
a
s
s
h
o
w
n
i
n
p
r
o
p
o
s
i
t
i
o
n
4
:
2
,
c
o
n
v
e
r
g
e
s
u
n
i
f
o
r
m
l
y
w
i
t
h
r
e
s
p
e
c
t
t
o
￿
;
￿
i
n
￿
Æ
-
p
r
o
b
a
b
i
l
i
t
y
t
o
H
(
￿
;
￿
)
.
P
r
o
p
o
s
i
t
i
o
n
4
.
2
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
6
)
a
n
d
t
h
e
c
o
m
p
a
c
t
n
e
s
s
o
f
￿
￿
B
,
t
h
e
s
i
m
u
l
a
t
o
r
e
H
T
S
(
￿
;
￿
)
c
o
n
v
e
r
g
e
s
u
n
i
f
o
r
m
l
y
w
i
t
h
r
e
s
p
e
c
t
t
o
￿
;
￿
i
n
￿
Æ
-
p
r
o
b
a
b
i
l
i
t
y
t
o
H
(
￿
;
￿
)
,
t
h
a
t
i
s
:
S
u
p
￿
;
￿
2
￿
￿
B
￿
￿
￿
e
H
T
S
(
￿
;
￿
)
￿
H
(
￿
;
￿
)
￿
￿
￿
r
￿
Æ
￿
￿
￿
￿
￿
￿
￿
￿
￿
!
k
￿
(
T
;
S
)
k
2
2
!
+
1
0
￿
P
r
o
o
f
:
T
h
e
p
r
o
o
f
o
f
p
r
o
p
o
s
i
t
i
o
n
4
:
2
i
s
o
b
t
a
i
n
e
d
b
y
s
i
m
p
l
y
a
p
p
l
y
i
n
g
N
e
w
e
y
(
1
9
9
1
)
t
h
e
o
r
e
m
2
.
1
.
t
o
t
h
e
v
e
c
t
o
r
i
a
l
c
r
i
t
e
r
i
o
n
e
H
T
S
(
￿
;
￿
)
.
F
o
r
m
o
s
t
o
f
t
h
e
e
x
a
m
p
l
e
s
2
6
g
i
v
e
n
i
n
t
h
i
s
p
a
p
e
r
a
s
s
u
m
p
t
i
o
n
(
A
1
6
)
c
a
n
b
e
r
e
p
l
a
c
e
d
b
y
t
h
e
s
t
r
o
n
g
e
r
o
n
e
s
(
A
1
)
a
n
d
(
A
1
7
)
:
t
h
e
r
e
e
x
i
s
t
s
a
f
u
n
c
t
i
o
n
e
H
T
￿
y
T
;
x
T
;
￿
￿
s
u
c
h
t
h
a
t
f
o
r
s
=
1
;
:
:
:
;
S
:
2
5
A
s
a
l
r
e
a
d
y
p
o
i
n
t
e
d
o
u
t
b
y
P
a
k
e
s
a
n
d
P
o
l
l
a
r
d
(
1
9
8
9
)
,
a
s
s
u
m
p
t
i
o
n
(
A
1
6
b
)
i
s
r
e
s
t
r
i
c
t
i
v
e
e
s
p
e
c
i
a
l
l
y
w
h
e
n
i
t
h
a
s
b
e
e
n
r
e
p
o
r
t
e
d
t
h
a
t
f
o
r
s
e
v
e
r
a
l
s
i
m
u
l
a
t
o
r
s
t
h
e
a
s
s
u
m
p
t
i
o
n
o
f
c
o
n
t
i
n
u
i
t
y
i
t
s
e
l
f
i
s
n
o
t
f
u
l
￿
l
l
e
d
.
H
o
w
e
v
e
r
t
h
e
s
a
m
e
k
i
n
d
o
f
t
e
c
h
n
i
c
s
a
n
d
w
e
a
k
e
r
a
s
s
u
m
p
t
i
o
n
s
o
n
t
h
e
s
i
m
u
l
a
t
o
r
c
a
n
b
e
f
o
r
m
u
l
a
t
e
d
s
o
a
s
t
o
a
v
o
i
d
s
u
c
h
a
d
r
a
w
b
a
c
k
.
W
h
a
t
i
s
t
h
e
n
r
e
q
u
i
r
e
d
i
s
t
h
a
t
t
h
e
l
i
m
i
t
H
(
￿
;
￿
)
i
s
c
o
n
t
i
n
u
o
u
s
l
y
d
i
￿
e
r
e
n
t
i
a
b
l
e
.
T
h
e
e
x
t
e
n
s
i
o
n
o
f
t
h
e
S
A
L
S
t
h
e
o
r
y
r
e
l
a
x
i
n
g
a
s
s
u
m
p
t
i
o
n
(
A
1
6
b
)
i
s
b
e
i
n
g
p
r
o
c
e
s
s
e
d
.
2
6
S
e
e
p
r
o
p
o
s
i
t
i
o
n
5
:
2
f
o
r
e
x
a
m
p
l
e
s
c
o
r
r
e
s
p
o
n
d
i
n
g
s
t
r
i
c
t
l
y
t
o
a
s
s
u
m
p
t
i
o
n
(
A
1
6
)
.
2
9A
s
s
u
m
p
t
i
o
n
(
A
1
7
)
:
(
A
1
7
)
￿
8
￿
;
￿
2
￿
￿
B
;
￿
￿
￿
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
H
(
￿
;
￿
)
￿
￿
￿
r
￿
Æ
￿
￿
￿
￿
￿
￿
!
T
!
+
1
0
;
￿
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
i
s
c
o
n
t
i
n
u
o
u
s
l
y
d
i
￿
e
r
e
n
t
i
a
b
l
e
(
a
.
s
.
)
;
￿
8
"
>
0
;
￿
>
0
;
9
e
￿
s
T
(
"
;
￿
)
;
e
￿
s
(
"
;
￿
)
s
u
c
h
t
h
a
t
8
T
￿
e
￿
s
(
"
;
￿
)
:
￿
￿
Æ
￿
e
￿
s
T
(
"
;
￿
)
>
"
￿
<
￿
;
￿
8
￿
;
￿
2
￿
￿
B
;
9
O
s
￿
;
￿
;
"
;
￿
a
n
o
p
e
n
s
e
t
c
o
n
t
a
i
n
i
n
g
(
￿
;
￿
)
w
i
t
h
:
S
u
p
￿
;
￿
2
O
s
￿
;
￿
;
"
;
￿
￿
￿
￿
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
￿
￿
r
￿
e
￿
s
T
(
"
;
￿
)
￿
I
n
t
h
i
s
c
a
s
e
w
e
w
i
l
l
h
a
v
e
:
8
s
=
1
;
:
:
:
;
S
;
S
u
p
￿
;
￿
2
￿
￿
B
￿
￿
￿
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
￿
￿
￿
H
(
￿
;
￿
)
￿
￿
￿
r
￿
Æ
￿
￿
￿
￿
￿
￿
!
T
!
+
1
0
;
f
o
r
S
￿
x
e
d
a
n
d
e
y
s
T
(
￿
;
z
s
Æ
)
c
o
r
r
e
s
p
o
n
d
s
t
o
a
s
i
m
u
l
a
t
e
d
p
a
t
h
o
f
t
h
e
e
n
d
o
g
e
n
o
u
s
v
a
r
i
a
b
l
e
s
a
c
c
o
r
d
i
n
g
t
o
(
A
1
)
c
o
n
d
i
t
i
o
n
a
l
l
y
o
n
t
h
e
o
b
s
e
r
v
e
d
p
a
t
h
o
f
t
h
e
e
x
o
g
e
n
o
u
s
v
a
r
i
a
b
l
e
s
x
T
a
n
d
z
s
Æ
s
o
m
e
i
n
i
t
i
a
l
c
o
n
d
i
t
i
o
n
s
.
N
o
t
e
h
o
w
e
v
e
r
t
h
a
t
(
A
1
6
)
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
s
e
m
i
p
a
r
a
m
e
t
r
i
c
s
e
t
t
i
n
g
w
h
e
r
e
a
s
(
A
1
7
)
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
f
u
l
l
y
p
a
r
a
m
e
t
r
i
c
o
n
e
.
F
o
r
s
a
k
e
o
f
s
i
m
p
l
i
c
i
t
y
,
w
e
w
i
l
l
f
o
c
u
s
o
n
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
a
n
d
(
A
1
7
)
r
a
t
h
e
r
t
h
a
n
o
n
(
A
1
6
)
,
h
o
w
e
v
e
r
t
h
e
r
e
s
u
l
t
s
e
x
t
e
n
d
s
t
r
a
i
g
h
t
f
o
r
w
a
r
d
l
y
.
W
e
d
e
￿
n
e
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
b
￿
T
S
(
￿
)
a
s
f
o
l
l
o
w
s
:
b
￿
T
S
(
￿
)
=
A
r
g
m
i
n
￿
2
￿
"
1
S
S
X
s
=
1
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
b
￿
T
￿
#
0
b
￿
T
"
1
S
S
X
s
=
1
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
b
￿
T
￿
#
;
(
4
.
1
6
)
w
h
e
r
e
b
￿
T
i
s
d
e
￿
n
e
d
a
c
c
o
r
d
i
n
g
t
o
(
4
:
1
0
)
,
￿
Æ
l
i
m
T
!
+
1
b
￿
T
=
￿
a
n
r
￿
r
p
o
s
i
t
i
v
e
m
a
t
r
i
x
.
2
7
N
o
t
e
t
h
a
t
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
b
￿
T
S
(
￿
)
d
o
e
s
n
o
t
i
n
g
e
n
e
r
a
l
c
o
l
l
a
p
s
e
t
o
a
S
M
M
o
n
e
s
i
n
c
e
H
(
￿
;
￿
)
c
a
n
d
i
￿
e
r
f
r
o
m
a
s
e
t
o
f
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
f
o
r
i
n
s
t
a
n
c
e
t
h
r
o
u
g
h
t
h
e
u
s
e
o
f
a
g
e
n
e
r
a
l
e
x
t
r
e
m
u
m
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
i
n
t
h
e
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
f
r
a
m
e
w
o
r
k
.
W
e
a
r
e
n
o
w
a
b
l
e
t
o
d
e
r
i
v
e
t
h
e
c
o
n
s
i
s
t
e
n
c
y
o
f
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
.
P
r
o
p
o
s
i
t
i
o
n
4
.
3
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
,
(
A
1
3
)
￿
(
A
1
4
)
a
n
d
(
A
1
7
)
,
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
b
￿
T
S
(
￿
)
i
s
c
o
n
s
i
s
t
e
n
t
t
o
￿
Æ
w
h
e
n
T
g
o
e
s
t
o
i
n
￿
n
i
t
y
,
t
h
a
t
i
s
:
￿
Æ
l
i
m
T
!
+
1
b
￿
T
S
(
￿
)
=
￿
Æ
.
P
r
o
o
f
:
S
e
e
a
p
p
e
n
d
i
x
A
.
3
.
W
e
a
s
s
u
m
e
i
n
a
d
d
i
t
i
o
n
t
h
a
t
:
A
s
s
u
m
p
t
i
o
n
(
A
1
8
)
:
(
A
1
8
)
p
T
e
H
T
￿
y
T
;
x
T
;
￿
Æ
￿
D
￿
￿
￿
￿
￿
￿
!
T
!
+
1
N
(
0
;
I
Æ
)
;
2
7
A
g
a
i
n
,
i
n
t
h
e
c
a
s
e
w
h
e
r
e
￿
i
s
s
i
n
g
u
l
a
r
,
w
e
a
s
s
u
m
e
r
a
t
h
e
r
t
h
a
t
￿
1
2
H
(
￿
;
￿
Æ
)
=
0
=
)
￿
=
￿
Æ
.
3
0w
h
e
r
e
I
Æ
i
s
o
f
f
u
l
l
r
a
n
k
r
.
A
s
s
u
m
p
t
i
o
n
(
A
1
9
)
:
(
A
1
9
)
￿
￿
Æ
l
i
m
T
!
+
1
@
@
￿
h
e
H
0
T
￿
e
y
T
(
￿
;
z
Æ
)
;
x
T
;
￿
Æ
￿
i
￿
=
￿
Æ
=
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
;
￿
￿
Æ
l
i
m
T
!
+
1
@
e
H
T
0
@
￿
￿
y
T
;
x
T
;
￿
Æ
￿
=
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
￿
A
s
s
u
m
p
t
i
o
n
(
A
2
0
)
:
(
A
2
0
)
￿
l
i
m
T
!
+
1
C
o
v
Æ
n
p
T
e
H
T
￿
e
y
s
T
(
￿
Æ
;
z
s
Æ
)
;
x
T
;
￿
Æ
￿
;
p
T
e
H
T
￿
e
y
‘
T
(
￿
Æ
;
z
‘
Æ
)
;
x
T
;
￿
Æ
￿
o
=
K
Æ
;
￿
l
i
m
T
!
+
1
C
o
v
Æ
￿
p
T
e
H
T
￿
e
y
s
T
(
￿
Æ
;
z
s
Æ
)
;
x
T
;
￿
Æ
￿
;
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
p
T
￿
b
￿
T
￿
￿
Æ
￿
￿
=
L
Æ
;
i
n
d
e
p
e
n
d
e
n
t
o
f
t
h
e
i
n
i
t
i
a
l
v
a
l
u
e
s
z
s
Æ
a
n
d
z
‘
Æ
,
f
o
r
s
6
=
‘
a
n
d
e
y
s
T
(
￿
Æ
;
z
s
Æ
)
c
o
r
r
e
s
p
o
n
d
s
t
o
a
s
i
m
u
l
a
t
e
d
p
a
t
h
o
f
t
h
e
e
n
d
o
g
e
n
o
u
s
v
a
r
i
a
b
l
e
s
c
o
n
d
i
t
i
o
n
a
l
l
y
o
n
t
h
e
o
b
s
e
r
v
e
d
p
a
t
h
o
f
t
h
e
e
x
o
g
e
n
o
u
s
v
a
r
i
a
b
l
e
s
a
n
d
f
o
r
t
h
e
i
n
i
t
i
a
l
c
o
n
d
i
t
i
o
n
s
z
s
Æ
.
N
o
t
e
t
h
a
t
i
n
t
h
e
m
o
r
e
g
e
n
e
r
a
l
c
a
s
e
L
Æ
6
=
L
Æ
0
a
n
d
L
Æ
6
=
0
(
s
e
e
f
o
r
i
n
s
t
a
n
c
e
t
h
e
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
w
h
e
r
e
L
Æ
=
L
Æ
0
6
=
0
)
.
W
e
a
r
e
n
o
w
a
b
l
e
t
o
d
e
r
i
v
e
t
h
e
a
s
y
m
p
t
o
t
i
c
d
i
s
t
r
i
b
u
t
i
o
n
o
f
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
b
￿
T
S
(
￿
)
.
P
r
o
p
o
s
i
t
i
o
n
4
.
4
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
,
(
A
1
3
)
￿
(
A
1
4
)
a
n
d
(
A
1
7
)
￿
(
A
2
0
)
,
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
b
￿
T
S
(
￿
)
i
s
a
s
y
m
p
t
o
t
i
c
a
l
l
y
n
o
r
m
a
l
a
n
d
i
t
s
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
i
s
g
i
v
e
n
b
y
:
p
T
￿
b
￿
T
S
(
￿
)
￿
￿
Æ
￿
D
￿
￿
￿
￿
￿
￿
!
T
!
+
1
N
(
0
;
W
S
(
￿
)
)
;
W
S
(
￿
)
=
"
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
￿
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
#
￿
1
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
￿
e
￿
Æ
(
S
)
￿
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
￿
"
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
￿
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
#
￿
1
;
e
￿
Æ
(
S
)
=
1
S
(
I
Æ
￿
K
Æ
)
+
K
Æ
+
L
Æ
+
L
Æ
0
+
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
￿
Æ
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
￿
(
4
.
1
7
)
P
r
o
o
f
:
S
e
e
a
p
p
e
n
d
i
x
A
.
4
.
1
.
A
s
u
s
u
a
l
t
h
e
r
e
i
s
a
n
o
p
t
i
m
a
l
c
h
o
i
c
e
￿
￿
o
f
t
h
e
w
e
i
g
h
t
i
n
g
m
a
t
r
i
x
￿
i
n
o
r
d
e
r
t
o
d
e
r
i
v
e
t
h
e
m
o
r
e
a
c
c
u
r
a
t
e
S
A
L
S
e
s
t
i
m
a
t
o
r
b
￿
￿
T
S
=
b
￿
T
S
(
￿
￿
)
.
P
r
o
p
o
s
i
t
i
o
n
4
.
5
:
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
,
(
A
1
3
)
￿
(
A
1
5
)
a
n
d
(
A
1
7
)
￿
(
A
2
0
)
,
t
h
e
o
p
t
i
m
a
l
S
A
L
S
e
s
t
i
m
a
t
o
r
b
￿
￿
T
S
=
b
￿
T
S
(
￿
￿
)
i
s
o
b
t
a
i
n
e
d
w
h
e
n
￿
=
￿
￿
=
e
￿
Æ
(
S
)
￿
1
a
n
d
i
t
s
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
W
￿
S
i
s
g
i
v
e
n
b
y
:
W
￿
S
=
W
S
(
￿
￿
)
=
"
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
e
￿
Æ
(
S
)
￿
1
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
#
￿
1
￿
(
4
.
1
8
)
P
r
o
o
f
:
S
e
e
a
p
p
e
n
d
i
x
A
.
4
.
2
.
3
1I
t
i
s
w
o
r
t
h
n
o
t
i
c
i
n
g
t
h
a
t
i
t
i
s
i
m
p
l
i
c
i
t
l
y
a
s
s
u
m
e
d
t
h
a
t
e
￿
Æ
(
S
)
i
s
i
n
v
e
r
t
i
b
l
e
r
a
t
h
e
r
t
h
a
n
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
￿
Æ
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
.
I
n
o
t
h
e
r
w
o
r
d
s
,
w
e
n
o
l
o
n
g
e
r
r
e
q
u
i
r
e
a
s
s
u
m
p
t
i
o
n
(
A
1
5
b
)
n
a
m
e
l
y
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
i
s
o
f
f
u
l
l
r
a
n
k
r
.
A
s
a
c
o
n
s
e
q
u
e
n
c
e
,
i
t
i
s
n
o
l
o
n
g
e
r
r
e
q
u
i
r
e
d
t
h
a
t
r
￿
q
a
n
d
t
h
i
s
c
o
r
r
e
s
p
o
n
d
s
i
n
o
u
r
o
p
i
n
i
o
n
t
o
a
n
e
w
u
s
e
f
u
l
r
e
s
u
l
t
e
x
t
e
n
d
i
n
g
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
T
r
o
g
n
o
n
(
1
9
8
5
)
f
o
r
w
h
i
c
h
r
￿
q
2
8
.
T
h
i
s
l
a
t
t
e
r
r
e
q
u
i
r
e
m
e
n
t
i
s
i
n
s
o
m
e
s
e
n
s
e
v
e
r
y
a
d
h
o
c
s
i
n
c
e
o
n
e
c
a
n
n
o
t
r
e
a
l
l
y
u
n
d
e
r
s
t
a
n
d
(
b
e
s
i
d
e
s
t
h
e
m
a
t
h
e
m
a
t
i
c
a
l
r
e
s
t
r
i
c
t
i
o
n
s
)
w
h
y
t
h
e
i
m
p
l
i
c
i
t
c
o
n
s
t
r
a
i
n
t
o
n
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
￿
Æ
:
H
(
￿
Æ
;
￿
Æ
)
=
0
s
h
o
u
l
d
b
e
s
u
c
h
t
h
a
t
t
h
e
a
u
x
i
l
i
a
r
y
p
a
r
a
m
e
t
e
r
v
e
c
t
o
r
￿
Æ
i
s
o
f
h
i
g
h
e
r
d
i
m
e
n
s
i
o
n
t
h
a
n
t
h
e
r
e
s
t
r
i
c
t
i
o
n
s
H
(
￿
;
￿
)
o
f
w
h
i
c
h
n
u
m
-
b
e
r
i
s
r
.
M
o
r
e
o
v
e
r
,
t
h
e
c
a
s
e
w
h
e
r
e
r
>
q
i
s
n
o
w
w
i
d
e
s
p
r
e
a
d
i
n
t
h
e
m
a
c
r
o
e
c
o
n
o
m
e
t
r
i
c
l
i
t
e
r
a
t
u
r
e
f
o
r
i
n
s
t
a
n
c
e
i
t
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
t
h
a
t
c
a
n
b
e
d
e
d
u
c
e
d
f
r
o
m
E
u
l
e
r
E
q
u
a
t
i
o
n
s
o
f
t
h
e
t
y
p
e
(
3
:
1
)
.
T
h
e
s
e
a
r
e
t
h
e
r
e
a
s
o
n
s
w
h
y
w
e
a
d
v
o
c
a
t
e
t
h
e
f
o
l
l
o
w
i
n
g
s
t
r
a
t
e
g
y
i
n
o
r
d
e
r
t
o
c
i
r
c
u
m
v
e
n
t
t
h
e
p
r
o
b
l
e
m
o
f
n
o
n
-
i
n
v
e
r
t
i
b
i
l
i
t
y
o
f
e
￿
Æ
(
S
)
.
￿
F
i
r
s
t
,
i
n
t
h
e
s
i
m
u
l
a
t
e
d
A
L
S
f
r
a
m
e
w
o
r
k
a
n
d
i
n
t
h
e
c
a
s
e
w
h
e
r
e
e
￿
Æ
(
S
)
i
s
i
n
v
e
r
t
i
b
l
e
,
t
h
e
a
b
o
v
e
t
h
e
o
r
y
c
a
n
b
e
a
p
p
l
i
e
d
w
i
t
h
o
u
t
h
a
v
i
n
g
t
o
p
e
r
f
o
r
m
a
n
y
t
r
a
n
s
f
o
r
m
a
t
i
o
n
.
H
o
w
e
v
e
r
i
n
t
h
e
c
a
s
e
w
h
e
r
e
e
￿
Æ
(
S
)
i
s
n
o
t
i
n
v
e
r
t
i
b
l
e
,
w
e
s
u
g
g
e
s
t
t
o
m
o
d
i
f
y
t
h
e
s
i
m
u
l
a
t
o
r
e
H
T
S
(
￿
;
￿
)
a
n
d
t
o
u
s
e
a
d
e
d
u
c
e
d
s
i
m
u
l
a
t
o
r
e
e
H
T
S
(
￿
;
￿
;
"
;
￿
)
:
e
e
H
T
S
(
￿
;
￿
;
"
;
￿
)
=
e
H
T
S
(
￿
;
￿
)
+
￿
e
"
T
S
(
￿
;
￿
)
;
s
u
c
h
t
h
a
t
e
"
T
S
(
￿
;
￿
)
?
e
H
T
S
(
￿
;
￿
)
;
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
p
T
￿
b
￿
T
￿
￿
Æ
￿
;
e
e
H
T
S
(
￿
;
￿
;
"
;
￿
)
s
a
t
i
s
￿
e
s
a
s
s
u
m
p
t
i
o
n
(
A
1
6
)
a
n
d
￿
i
s
a
n
y
g
i
v
e
n
s
c
a
l
a
r
.
2
9
(
4
.
1
9
)
I
n
t
h
i
s
c
o
n
t
e
x
t
,
i
t
i
s
e
a
s
y
t
o
s
e
e
t
h
a
t
t
h
e
t
r
a
n
s
f
o
r
m
e
d
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
e
e
￿
Æ
(
S
;
"
;
￿
)
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
d
e
d
u
c
e
d
s
i
m
u
l
a
t
o
r
e
e
H
T
S
(
￿
;
￿
;
"
;
￿
)
(
a
n
d
t
h
u
s
w
i
t
h
t
h
e
d
e
d
u
c
e
d
S
A
L
S
)
i
s
g
i
v
e
n
b
y
:
e
e
￿
Æ
(
S
;
"
;
￿
)
=
e
￿
Æ
(
S
)
+
￿
2
e
e
￿
Æ
(
S
;
"
)
;
e
e
￿
Æ
(
S
;
"
)
=
V
a
r
Æ
a
s
h
p
T
e
"
T
S
(
￿
Æ
;
￿
Æ
)
i
;
(
4
.
2
0
)
a
n
d
t
a
k
e
s
t
h
e
f
o
r
m
1
S
e
e
￿
1
Æ
(
"
)
+
￿
1
￿
1
S
￿
e
e
￿
2
Æ
(
"
)
u
n
d
e
r
t
h
e
m
o
r
e
r
e
s
t
r
i
c
t
i
v
e
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
a
n
d
(
A
1
7
)
3
0
.
W
e
n
o
w
u
s
e
t
h
e
f
a
c
t
t
h
a
t
t
h
e
e
q
u
a
t
i
o
n
:
d
e
t
￿
e
e
￿
Æ
(
S
;
"
;
￿
)
￿
=
d
e
t
￿
e
￿
Æ
(
S
)
+
￿
2
e
e
￿
Æ
(
S
;
"
)
￿
=
0
;
i
n
￿
2
I
R
+
a
d
m
i
t
s
a
m
a
x
i
m
u
m
o
f
r
s
o
l
u
t
i
o
n
s
(
p
o
l
y
n
o
m
i
a
l
e
q
u
a
t
i
o
n
o
f
m
a
x
i
m
u
m
o
r
d
e
r
r
)
o
r
i
s
e
q
u
a
l
t
o
t
h
e
p
o
l
y
n
o
m
0
.
I
n
t
h
e
c
a
s
e
w
h
e
r
e
e
￿
Æ
(
S
)
i
s
s
i
n
g
u
l
a
r
,
￿
=
0
i
s
o
n
e
o
f
t
h
o
s
e
s
o
l
u
t
i
o
n
s
.
M
o
r
e
o
v
e
r
t
h
e
p
o
l
y
n
o
m
i
n
￿
2
i
s
n
o
t
r
e
d
u
c
e
d
t
o
t
h
e
p
o
l
y
n
o
m
0
o
t
h
e
r
w
i
s
e
i
t
w
o
u
l
d
i
m
p
l
y
t
h
a
t
T
r
￿
e
￿
Æ
(
S
)
+
￿
2
e
e
￿
Æ
(
S
;
"
)
￿
=
0
3
1
,
s
o
t
h
a
t
s
i
n
c
e
e
￿
Æ
(
S
)
a
n
d
e
e
￿
Æ
(
S
;
"
)
a
r
e
n
o
n
n
e
g
a
t
i
v
e
m
a
t
r
i
c
e
s
,
w
e
w
o
u
l
d
h
a
v
e
e
￿
Æ
(
S
)
=
e
e
￿
Æ
(
S
;
"
)
=
0
w
h
i
c
h
i
s
r
u
l
e
d
o
u
t
h
e
r
e
.
A
s
a
c
o
n
s
e
q
u
e
n
c
e
,
s
i
n
c
e
t
h
e
r
e
i
s
a
m
a
x
i
m
u
m
o
f
r
s
o
l
u
t
i
o
n
s
,
i
t
i
s
p
o
s
s
i
b
l
e
t
o
b
u
i
l
d
a
2
8
W
e
a
r
e
g
o
i
n
g
t
o
m
a
k
e
t
h
i
s
s
t
a
t
e
m
e
n
t
c
l
e
a
r
e
r
s
i
n
c
e
s
o
f
a
r
w
e
s
t
i
l
l
h
a
v
e
t
h
e
r
e
q
u
i
r
e
m
e
n
t
t
h
a
t
e
￿
Æ
(
S
)
i
s
i
n
v
e
r
t
i
b
l
e
.
W
e
s
h
o
w
i
n
d
e
e
d
t
h
a
t
i
t
i
s
p
o
s
s
i
b
l
e
t
o
m
o
d
i
f
y
t
h
e
s
i
m
u
l
a
t
o
r
s
u
c
h
t
h
a
t
t
h
i
s
c
o
n
d
i
t
i
o
n
i
s
f
u
l
￿
l
l
e
d
w
i
t
h
o
u
t
a
n
y
e
Æ
c
i
e
n
c
y
l
o
s
s
o
r
m
o
r
e
p
r
e
c
i
s
e
l
y
w
i
t
h
a
n
e
Æ
c
i
e
n
c
y
l
o
s
s
t
h
a
t
c
a
n
b
e
m
a
d
e
a
s
s
m
a
l
l
a
s
d
e
s
i
r
e
d
.
2
9
T
h
i
s
a
s
s
u
m
p
t
i
o
n
i
s
d
o
n
e
f
o
r
s
a
k
e
o
f
s
i
m
p
l
i
c
i
t
y
b
u
t
c
a
n
b
e
r
e
l
a
x
e
d
.
3
0
S
e
e
a
p
p
e
n
d
i
x
A
.
4
.
1
.
3
1
S
i
n
c
e
i
t
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
f
a
c
t
o
r
a
p
p
e
a
r
i
n
g
f
o
r
t
h
e
m
o
n
o
m
o
f
o
r
d
e
r
r
￿
1
.
3
2s
e
q
u
e
n
c
e
f
￿
n
;
n
2
I
N
g
s
u
c
h
t
h
a
t
l
i
m
n
!
+
1
￿
n
=
0
a
n
d
e
e
￿
Æ
(
S
;
"
;
￿
n
)
i
s
n
o
n
s
i
n
g
u
l
a
r
.
T
h
u
s
w
e
a
r
e
l
e
d
t
o
t
h
e
￿
r
s
t
c
a
s
e
w
h
e
r
e
e
e
￿
Æ
(
S
;
"
;
￿
n
)
i
s
n
o
n
s
i
n
g
u
l
a
r
a
n
d
t
h
e
S
A
L
S
t
h
e
o
r
y
c
a
n
b
e
a
p
p
l
i
e
d
w
i
t
h
a
l
o
s
s
o
f
e
Æ
c
i
e
n
c
y
t
h
a
t
c
a
n
b
e
m
a
d
e
a
s
s
m
a
l
l
a
s
d
e
s
i
r
e
d
s
i
n
c
e
l
i
m
n
!
+
1
￿
n
=
0
.
W
e
m
a
k
e
t
h
i
s
s
t
a
t
e
m
e
n
t
c
l
e
a
r
e
r
i
n
t
h
e
s
e
q
u
e
l
(
s
e
e
t
h
e
o
r
e
m
s
4
:
1
￿
4
:
2
)
.
T
h
e
p
r
i
n
c
i
p
l
e
,
w
h
i
c
h
u
n
d
e
r
l
i
e
s
t
h
i
s
m
o
d
i
￿
e
d
s
i
m
u
l
a
t
o
r
i
s
t
h
a
t
w
e
h
a
v
e
i
n
t
r
o
d
u
c
e
d
s
o
m
e
e
x
t
r
a
r
a
n
d
o
m
-
n
e
s
s
w
h
i
c
h
c
a
n
b
e
m
a
d
e
a
s
s
m
a
l
l
a
s
d
e
s
i
r
e
d
l
i
m
n
!
+
1
￿
n
=
0
a
n
d
s
u
c
h
t
h
a
t
t
h
e
d
e
d
u
c
e
d
S
A
L
S
c
r
i
t
e
r
i
o
n
o
r
e
s
t
i
m
a
t
i
n
g
e
q
u
a
t
i
o
n
s
l
e
a
d
t
o
d
e
s
i
r
a
b
l
e
o
r
s
m
o
o
t
h
p
r
o
p
e
r
t
i
e
s
s
u
c
h
a
s
t
h
e
i
n
v
e
r
t
i
b
i
l
i
t
y
o
f
e
e
￿
Æ
(
S
;
"
;
￿
n
)
.
3
2
￿
S
e
c
o
n
d
,
w
e
w
a
n
t
t
o
s
t
r
e
s
s
h
e
r
e
t
h
a
t
t
h
e
a
f
o
r
e
m
e
n
t
i
o
n
e
d
p
r
i
n
c
i
p
l
e
s
t
i
l
l
h
o
l
d
s
w
h
e
n
o
n
e
i
s
p
e
r
f
o
r
m
i
n
g
A
L
S
e
s
t
i
m
a
t
i
o
n
.
I
n
d
e
e
d
,
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
T
r
o
g
n
o
n
(
1
9
8
5
)
h
a
s
p
r
o
p
o
s
e
d
a
n
e
Æ
c
i
e
n
t
A
L
S
o
n
l
y
i
n
t
h
e
c
a
s
e
w
h
e
r
e
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
i
s
o
f
f
u
l
l
r
a
n
k
r
(
a
n
d
t
h
u
s
r
￿
q
)
,
w
e
s
u
g
g
e
s
t
h
e
r
e
a
n
d
a
l
t
h
o
u
g
h
H
(
￿
;
￿
)
i
s
k
n
o
w
n
i
n
a
c
l
o
s
e
d
f
o
r
m
t
o
u
s
e
m
o
d
i
￿
e
d
e
s
t
i
m
a
t
i
n
g
e
q
u
a
t
i
o
n
s
e
e
H
(
￿
;
￿
)
(
t
h
a
t
i
s
a
n
S
A
L
S
e
s
t
i
m
a
t
o
r
)
i
n
t
r
o
d
u
c
i
n
g
s
o
m
e
e
x
t
r
a
r
a
n
d
o
m
n
e
s
s
v
a
n
i
s
h
i
n
g
a
t
t
h
e
l
i
m
i
t
a
n
d
s
u
c
h
t
h
a
t
t
h
e
m
o
d
i
￿
e
d
a
s
y
m
p
t
o
t
i
c
c
o
v
a
r
i
a
n
c
e
m
a
t
r
i
x
e
e
￿
Æ
(
S
;
"
;
￿
n
)
i
s
n
o
n
s
i
n
g
u
l
a
r
a
n
d
c
l
o
s
e
t
o
￿
Æ
=
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
￿
Æ
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
.
W
e
n
o
w
s
t
a
t
e
a
n
d
p
r
o
v
e
o
n
e
o
f
t
h
e
m
a
i
n
m
a
t
h
e
m
a
t
i
c
a
l
r
e
s
u
l
t
o
f
t
h
i
s
p
a
p
e
r
e
n
a
b
l
i
n
g
a
r
i
g
o
r
o
u
s
m
a
t
h
e
-
m
a
t
i
c
a
l
s
t
a
t
e
m
e
n
t
o
f
t
h
e
p
r
e
v
i
o
u
s
i
n
t
u
i
t
i
v
e
s
t
r
a
t
e
g
y
.
T
h
e
o
r
e
m
4
.
1
:
L
e
t
A
(
r
￿
p
)
,
￿
(
r
￿
r
)
,
￿
(
r
￿
r
)
b
e
t
h
r
e
e
m
a
t
r
i
c
e
s
s
u
c
h
t
h
a
t
r
￿
p
,
￿
a
n
d
￿
a
r
e
s
y
m
m
e
t
r
i
c
n
o
n
n
e
g
a
t
i
v
e
,
w
e
d
o
n
o
t
i
m
p
o
s
e
a
n
y
i
n
v
e
r
t
i
b
i
l
i
t
y
a
s
s
u
m
p
t
i
o
n
o
n
e
i
t
h
e
r
￿
o
r
o
n
￿
e
x
c
e
p
t
t
h
a
t
r
a
n
k
￿
￿
1
2
A
￿
=
p
.
T
h
e
n
t
h
e
f
o
l
l
o
w
i
n
g
p
r
o
g
r
a
m
:
I
n
f
￿
2
S
r
(
I
R
)
n
W
(
A
;
￿
;
￿
)
=
￿
A
0
￿
A
￿
￿
1
A
0
￿
￿
￿
A
￿
A
0
￿
A
￿
￿
1
o
;
(
4
.
2
1
)
w
h
e
r
e
S
r
(
I
R
)
i
s
t
h
e
s
e
t
o
f
s
y
m
m
e
t
r
i
c
n
o
n
n
e
g
a
t
i
v
e
m
a
t
r
i
c
e
s
(
a
n
d
w
e
h
a
v
e
i
m
p
o
s
e
d
r
a
n
k
￿
￿
1
2
A
￿
=
p
)
i
s
s
u
c
h
t
h
a
t
:
I
.
I
n
t
h
e
c
a
s
e
w
h
e
r
e
￿
i
s
s
i
n
g
u
l
a
r
,
4
:
2
1
d
o
e
s
n
o
t
a
d
m
i
t
i
n
g
e
n
e
r
a
l
a
u
n
i
q
u
e
m
i
n
i
m
a
l
e
l
e
m
e
n
t
.
T
h
u
s
4
:
2
1
i
s
w
r
i
t
t
e
n
w
i
t
h
a
n
a
b
u
s
e
o
f
n
o
t
a
t
i
o
n
s
a
n
d
h
a
s
n
o
u
n
i
q
u
e
s
o
l
u
t
i
o
n
i
n
t
h
e
\
Z
o
r
n
"
s
e
n
s
e
.
H
o
w
e
v
e
r
,
w
e
h
a
v
e
t
h
e
f
o
l
l
o
w
i
n
g
p
r
o
p
e
r
t
i
e
s
.
F
o
r
a
l
l
￿
s
y
m
m
e
t
r
i
c
,
n
o
n
n
e
g
a
t
i
v
e
a
n
d
n
o
n
n
u
l
l
m
a
t
r
i
x
:
(
i
)
t
h
e
r
e
e
x
i
s
t
s
a
s
y
m
m
e
t
r
i
c
n
o
n
n
e
g
a
t
i
v
e
m
a
t
r
i
x
B
￿
(
A
;
￿
;
￿
)
s
u
c
h
t
h
a
t
f
o
r
a
l
l
￿
2
S
r
(
I
R
)
a
n
d
r
a
n
k
￿
￿
1
2
A
￿
=
p
:
W
(
A
;
￿
;
￿
)
>
>
B
￿
(
A
;
￿
;
￿
)
￿
(
i
i
)
8
"
>
0
;
9
e
￿
(
￿
;
￿
;
"
)
;
e
￿
(
￿
;
￿
;
"
)
t
w
o
p
o
s
i
t
i
v
e
m
a
t
r
i
c
e
s
s
u
c
h
t
h
a
t
:
￿
e
￿
(
￿
;
￿
;
"
)
=
h
e
￿
(
￿
;
￿
;
"
)
i
￿
1
;
￿
￿
￿
￿
e
￿
(
￿
;
￿
;
"
)
￿
￿
￿
￿
￿
r
<
"
;
￿
￿
￿
￿
B
￿
(
A
;
￿
;
￿
)
￿
W
￿
A
;
e
￿
(
￿
;
￿
;
"
)
;
e
￿
(
￿
;
￿
;
"
)
￿
￿
￿
￿
r
<
"
;
w
h
e
r
e
k
￿
k
r
i
s
a
n
y
n
o
r
m
o
n
M
r
(
I
R
)
t
h
e
s
p
a
c
e
o
f
s
q
u
a
r
e
m
a
t
r
i
c
e
s
o
f
s
i
z
e
r
￿
r
.
W
e
w
i
l
l
r
e
f
e
r
t
o
B
￿
(
A
;
￿
;
￿
)
a
s
t
h
e
l
o
w
e
r
e
Æ
c
i
e
n
c
y
b
o
u
n
d
i
n
t
h
e
d
i
r
e
c
t
i
o
n
o
f
￿
a
n
d
a
s
s
o
c
i
a
t
e
d
w
i
t
h
3
2
N
o
t
e
t
h
a
t
e
e
￿
Æ
(
S
;
"
;
￿
n
)
c
a
n
b
e
m
a
d
e
a
s
c
l
o
s
e
a
s
d
e
s
i
r
e
d
t
o
e
￿
Æ
(
S
)
b
u
t
w
e
h
a
v
e
e
e
￿
Æ
(
S
;
"
;
￿
n
)
>
>
e
￿
Æ
(
S
)
.
3
3g
i
v
e
n
(
e
s
t
i
m
a
t
i
n
g
e
q
u
a
t
i
o
n
s
)
A
;
￿
.
T
h
e
w
o
r
d
d
i
r
e
c
t
i
o
n
h
a
s
t
o
b
e
t
a
k
e
n
h
e
r
e
s
t
r
i
c
t
o
s
e
n
s
u
.
I
n
d
e
e
d
,
w
e
f
o
c
u
s
h
e
r
e
o
n
e
￿
(
￿
;
￿
;
"
)
w
h
i
c
h
a
r
e
c
o
n
v
e
x
c
o
m
b
i
n
a
t
i
o
n
s
o
f
￿
a
n
d
￿
.
H
o
w
e
v
e
r
e
x
t
e
n
s
i
o
n
s
o
f
t
h
i
s
t
h
e
o
r
e
m
t
o
t
h
e
c
a
s
e
w
h
e
r
e
t
h
e
d
i
r
e
c
t
i
o
n
i
s
n
o
t
t
h
e
s
t
r
a
i
g
h
t
l
i
n
e
(
i
n
t
h
e
r
(
r
+
1
)
2
d
i
m
e
n
s
i
o
n
)
a
r
e
s
t
r
a
i
g
h
t
f
o
r
w
a
r
d
a
n
d
t
h
e
s
a
m
e
k
i
n
d
o
f
p
r
o
o
f
s
a
r
e
a
v
a
i
l
a
b
l
e
.
I
n
t
h
o
s
e
c
a
s
e
s
,
o
n
e
i
s
i
m
p
l
i
c
i
t
l
y
s
p
e
c
i
f
y
i
n
g
a
p
a
r
t
i
c
u
l
a
r
w
a
y
o
f
r
e
a
c
h
i
n
g
t
h
e
t
a
r
g
e
t
￿
:
a
n
y
c
u
r
v
i
l
i
n
e
a
r
d
i
r
e
c
t
i
o
n
i
n
t
h
e
r
(
r
+
1
)
2
d
i
m
e
n
s
i
o
n
i
s
a
p
r
i
o
r
i
p
o
s
s
i
b
l
e
.
W
e
h
a
v
e
d
e
c
i
d
e
d
h
e
r
e
t
o
s
t
a
r
t
w
i
t
h
t
h
e
m
o
s
t
n
a
t
u
r
a
l
o
n
e
:
t
h
e
s
t
r
a
i
g
h
t
l
i
n
e
.
O
f
c
o
u
r
s
e
,
w
e
h
a
v
e
t
h
a
t
f
o
r
a
n
y
￿
1
a
n
d
￿
2
n
o
n
n
e
g
a
t
i
v
e
(
s
y
m
m
e
t
r
i
c
)
m
a
t
r
i
c
e
s
t
h
a
t
B
￿
(
A
;
￿
;
￿
1
)
a
n
d
B
￿
(
A
;
￿
;
￿
2
)
a
r
e
e
i
t
h
e
r
n
o
t
c
o
m
p
a
r
a
b
l
e
o
r
e
q
u
a
l
.
W
e
c
a
n
n
o
t
h
a
v
e
i
n
d
e
e
d
B
￿
(
A
;
￿
;
￿
￿
i
)
<
<
B
￿
(
A
;
￿
;
￿
i
)
;
i
=
1
o
r
2
;
a
n
d
w
h
e
r
e
<
<
i
s
h
e
r
e
t
a
k
e
n
s
t
r
i
c
t
l
y
.
M
o
r
e
o
v
e
r
,
i
f
t
h
e
r
e
e
x
i
s
t
￿
1
>
0
a
n
d
￿
2
>
0
s
u
c
h
t
h
a
t
￿
1
￿
2
<
<
￿
1
<
<
￿
2
￿
2
,
t
h
e
n
B
￿
(
A
;
￿
;
￿
1
)
=
B
￿
(
A
;
￿
;
￿
2
)
.
I
I
.
I
n
t
h
e
c
a
s
e
w
h
e
r
e
￿
i
s
i
n
v
e
r
t
i
b
l
e
,
t
h
e
i
n
￿
n
i
m
u
m
i
s
u
n
i
q
u
e
a
n
d
r
e
a
c
h
e
d
a
s
f
o
l
l
o
w
s
:
I
n
f
￿
2
S
r
(
I
R
)
f
W
(
A
;
￿
;
￿
)
g
=
W
￿
A
;
￿
;
￿
￿
1
￿
=
h
A
0
￿
￿
1
A
i
￿
1
￿
(
4
.
2
2
)
I
n
o
t
h
e
r
w
o
r
d
s
,
t
h
e
o
r
e
m
4
:
1
e
x
t
e
n
d
s
t
h
e
l
a
t
t
e
r
r
e
s
u
l
t
s
t
o
t
h
e
c
a
s
e
w
h
e
r
e
￿
i
s
n
o
n
i
n
v
e
r
t
i
b
l
e
.
T
h
e
p
r
o
o
f
p
r
o
c
e
e
d
s
i
n
t
h
r
e
e
s
t
e
p
s
:
1
)
W
e
￿
r
s
t
s
h
o
w
t
h
a
t
f
o
r
a
n
y
s
y
m
m
e
t
r
i
c
n
o
n
n
e
g
a
t
i
v
e
a
n
d
n
o
n
n
u
l
l
r
￿
r
m
a
t
r
i
x
￿
,
t
h
e
r
e
e
x
i
s
t
s
a
d
e
c
r
e
a
s
i
n
g
s
e
q
u
e
n
c
e
f
￿
n
;
n
2
I
N
g
w
i
t
h
l
i
m
n
!
+
1
￿
n
=
0
a
n
d
s
u
c
h
t
h
a
t
e
￿
(
￿
;
￿
;
￿
n
)
=
￿
+
￿
n
￿
i
s
i
n
v
e
r
t
i
b
l
e
,
d
e
c
r
e
a
s
i
n
g
i
n
n
w
i
t
h
r
e
s
p
e
c
t
t
o
t
h
e
o
r
d
e
r
>
>
a
n
d
h
a
s
a
l
i
m
i
t
w
h
e
n
n
g
o
e
s
t
o
i
n
￿
n
i
t
y
t
h
a
t
w
e
d
e
n
o
t
e
B
￿
(
A
;
￿
;
￿
)
=
l
i
m
n
!
+
1
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
h
e
￿
(
￿
;
￿
;
￿
n
)
i
￿
1
￿
.
2
)
S
e
c
o
n
d
w
e
s
h
o
w
t
h
a
t
,
8
￿
2
S
r
(
I
R
)
(
r
a
n
k
￿
￿
1
2
A
￿
=
p
)
;
8
n
2
I
N
:
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
￿
￿
>
>
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
h
e
￿
(
￿
;
￿
;
￿
n
)
i
￿
1
￿
￿
3
)
T
h
i
r
d
,
w
e
p
r
o
v
e
t
h
a
t
:
l
i
m
n
!
+
1
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
￿
￿
=
W
(
A
;
￿
;
￿
)
;
a
n
d
s
i
n
c
e
w
e
k
n
o
w
t
h
a
t
B
￿
(
A
;
￿
;
￿
)
=
l
i
m
n
!
+
1
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
h
e
￿
(
￿
;
￿
;
￿
n
)
i
￿
1
￿
,
w
e
c
o
n
c
l
u
d
e
b
y
a
n
a
l
y
z
i
n
g
t
h
e
s
p
e
c
t
r
a
t
h
a
t
,
8
￿
2
S
r
(
I
R
)
a
n
d
r
a
n
k
￿
￿
1
2
A
￿
=
p
,
8
￿
s
y
m
m
e
t
r
i
c
,
n
o
n
n
u
l
l
a
n
d
n
o
n
n
e
g
a
t
i
v
e
r
￿
r
m
a
t
r
i
x
:
W
(
A
;
￿
;
￿
)
>
>
B
￿
(
A
;
￿
;
￿
)
;
l
i
m
n
!
+
1
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
h
e
￿
(
￿
;
￿
;
￿
n
)
i
￿
1
￿
=
B
￿
(
A
;
￿
;
￿
)
￿
3
3
O
f
c
o
u
r
s
e
,
i
n
t
h
e
c
a
s
e
w
h
e
r
e
r
=
p
a
n
d
t
h
u
s
A
i
s
i
n
v
e
r
t
i
b
l
e
,
w
e
h
a
v
e
:
8
￿
2
S
r
(
I
R
)
;
B
￿
(
A
;
￿
;
￿
)
=
B
￿
(
A
;
￿
)
=
A
￿
1
￿
A
0
￿
1
￿
P
r
o
o
f
:
1
)
L
e
t
￿
b
e
a
n
y
n
o
n
n
u
l
l
n
o
n
n
e
g
a
t
i
v
e
m
a
t
r
i
x
o
f
s
i
z
e
r
￿
r
.
W
e
d
e
￿
n
e
e
￿
(
￿
;
￿
;
￿
)
=
￿
+
￿
￿
a
n
d
w
e
r
e
s
t
r
i
c
t
￿
￿
0
w
i
t
h
o
u
t
a
n
y
l
o
s
s
o
f
g
e
n
e
r
a
l
i
t
y
.
T
a
k
i
n
g
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n
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o
c
o
n
s
i
d
e
r
a
t
i
o
n
t
h
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t
t
h
e
e
q
u
a
t
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n
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n
￿
￿
0
:
3
3
T
h
e
p
r
o
o
f
o
f
I
I
i
s
p
r
o
v
i
d
e
d
i
n
a
p
p
e
n
d
i
x
A
.
4
.
2
.
3
4d
e
t
￿
e
￿
(
￿
;
￿
;
￿
)
￿
=
d
e
t
(
￿
+
￿
￿
)
=
0
h
a
s
a
m
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x
i
m
u
m
o
f
r
s
o
l
u
t
i
o
n
s
a
n
d
t
h
a
t
t
h
e
p
o
l
y
n
o
m
d
e
t
(
￿
+
￿
￿
)
i
s
n
o
t
r
e
d
u
c
e
d
t
o
0
(
s
i
n
c
e
T
r
￿
e
￿
(
￿
;
￿
;
￿
)
￿
=
T
r
(
￿
+
￿
￿
)
=
T
r
(
￿
)
+
￿
T
r
(
￿
)
￿
￿
T
r
(
￿
)
>
0
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r
￿
>
0
)
,
w
e
h
a
v
e
t
h
a
t
t
h
e
r
e
e
x
i
s
t
s
a
s
e
q
u
e
n
c
e
f
￿
n
;
n
2
I
N
g
s
u
c
h
t
h
a
t
l
i
m
n
!
+
1
￿
n
=
0
,
f
￿
n
;
n
2
I
N
g
i
s
a
d
e
c
r
e
a
s
i
n
g
s
e
q
u
e
n
c
e
a
n
d
8
n
2
I
N
,
e
￿
(
￿
;
￿
;
￿
n
)
i
s
n
o
n
s
i
n
g
u
l
a
r
.
I
n
d
e
e
d
t
a
k
e
a
n
y
s
e
q
u
e
n
c
e
f
￿
n
;
n
2
I
N
g
s
u
c
h
t
h
a
t
l
i
m
n
!
+
1
￿
n
=
0
a
n
d
f
￿
n
;
n
2
I
N
g
i
s
a
d
e
c
r
e
a
s
i
n
g
s
e
q
u
e
n
c
e
,
t
h
e
n
t
a
k
e
a
s
u
i
t
a
b
l
e
s
u
b
s
e
q
u
e
n
c
e
￿
n
=
￿
’
(
n
)
s
u
c
h
t
h
a
t
8
n
2
I
N
;
￿
n
6
=
￿
￿
i
i
=
1
;
:
:
:
;
r
,
w
h
e
r
e
￿
￿
i
a
r
e
t
h
e
s
o
l
u
t
i
o
n
s
t
o
t
h
e
e
q
u
a
t
i
o
n
d
e
t
(
￿
+
￿
￿
)
=
0
.
I
n
s
o
d
o
i
n
g
,
y
o
u
w
i
l
l
o
n
l
y
h
a
v
e
t
o
a
v
o
i
d
a
m
a
x
i
m
u
m
o
f
r
p
o
i
n
t
s
.
M
o
r
e
o
v
e
r
:
￿
e
￿
(
￿
;
￿
;
￿
n
+
1
)
￿
e
￿
(
￿
;
￿
;
￿
n
)
=
(
￿
n
+
1
￿
￿
n
)
￿
<
<
0
;
n
2
I
N
;
a
n
d
w
h
e
r
e
t
h
e
i
n
e
q
u
a
l
i
t
y
i
s
a
s
t
r
i
c
t
o
n
e
.
￿
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
￿
=
h
A
0
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
A
i
￿
1
￿
S
i
n
c
e
e
￿
(
￿
;
￿
;
￿
n
+
1
)
<
<
e
￿
(
￿
;
￿
;
￿
n
)
(
w
i
t
h
a
s
t
r
i
c
t
i
n
e
q
u
a
l
i
t
y
)
,
w
e
h
a
v
e
:
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
+
1
)
;
e
￿
(
￿
;
￿
;
￿
n
+
1
)
￿
1
￿
<
<
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
￿
;
n
2
I
N
￿
W
e
t
h
u
s
d
e
￿
n
e
,
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p
p
l
y
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n
g
l
e
m
m
a
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1
3
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o
t
h
e
o
r
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e
r
e
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h
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i
n
n
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e
￿
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￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
￿
;
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2
I
N
o
,
t
h
e
m
i
n
i
m
a
l
e
l
e
m
e
n
t
B
￿
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A
;
￿
;
￿
)
:
B
￿
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A
;
￿
;
￿
)
=
I
n
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n
2
I
N
n
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
￿
o
;
=
l
i
m
n
!
+
1
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
￿
￿
2
)
T
h
e
p
r
o
o
f
o
f
8
￿
2
S
r
(
I
R
)
(
r
a
n
k
￿
￿
1
2
A
￿
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p
)
;
8
n
2
I
N
:
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
￿
￿
>
>
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
h
e
￿
(
￿
;
￿
;
￿
n
)
i
￿
1
￿
;
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
a
p
p
l
i
c
a
t
i
o
n
o
f
t
h
e
r
e
s
u
l
t
p
r
o
v
e
d
i
n
a
p
p
e
n
d
i
x
A
:
4
:
2
:
a
n
d
w
h
e
r
e
:
e
￿
Æ
(
S
)
￿
!
e
￿
(
￿
;
￿
;
￿
n
)
;
n
2
I
N
;
@
H
0
@
￿
(
￿
Æ
;
￿
Æ
)
￿
!
A
0
;
￿
￿
!
￿
;
a
n
d
t
h
e
a
r
r
o
w
m
e
a
n
s
\
i
s
r
e
p
l
a
c
e
d
b
y
"
.
3
)
￿
￿
￿
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
￿
￿
￿
W
(
A
;
￿
;
￿
)
￿
￿
￿
r
=
￿
￿
￿
[
A
0
￿
A
]
￿
1
A
0
￿
h
e
￿
(
￿
;
￿
;
￿
n
)
￿
￿
i
￿
A
[
A
0
￿
A
]
￿
1
￿
￿
￿
r
=
￿
￿
￿
[
A
0
￿
A
]
￿
1
A
0
￿
￿
￿
A
[
A
0
￿
A
]
￿
1
￿
￿
￿
r
￿
n
;
3
4
T
h
i
s
l
e
m
m
a
s
t
a
t
e
s
t
h
a
t
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n
y
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e
c
r
e
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s
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n
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e
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c
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p
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t
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h
i
c
h
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c
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S
e
e
a
p
p
e
n
d
i
x
A
:
4
:
3
:
f
o
r
t
h
e
p
r
o
o
f
s
.
3
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￿
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￿
￿
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￿
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￿
;
￿
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￿
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)
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￿
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￿
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1
￿
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￿
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￿
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;
e
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￿
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￿
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￿
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￿
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￿
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￿
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￿
￿
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￿
)
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￿
￿
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￿
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￿
2
S
r
(
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R
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k
￿
￿
1
2
A
￿
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p
;
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
￿
￿
>
>
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
￿
￿
W
e
d
e
d
u
c
e
t
h
a
t
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
￿
￿
￿
W
￿
A
;
e
￿
(
￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
n
)
￿
1
￿
i
s
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n
o
n
n
e
g
a
t
i
v
e
m
a
-
t
r
i
x
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o
r
a
l
l
n
2
I
N
a
n
d
c
o
n
v
e
r
g
i
n
g
t
o
W
(
A
;
￿
;
￿
)
￿
B
￿
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A
;
￿
;
￿
)
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h
e
n
n
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e
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￿
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y
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W
e
d
e
￿
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￿
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￿
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￿
)
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￿
)
￿
B
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￿
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￿
)
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d
￿
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￿
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￿
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e
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￿
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￿
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￿
￿
￿
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e
￿
(
￿
;
￿
;
￿
n
)
;
e
￿
(
￿
;
￿
;
￿
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)
￿
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￿
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￿
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￿
)
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y
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r
i
c
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n
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v
e
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x
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N
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￿
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￿
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￿
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￿
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s
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m
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r
i
c
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￿
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￿
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￿
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￿
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￿
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￿
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h
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1
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p
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￿
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￿
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￿
)
]
=
S
p
[
￿
(
A
;
￿
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￿
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￿
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t
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￿
;
￿
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￿
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￿
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￿
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￿
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￿
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￿
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Æ
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c
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c
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￿
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)
,
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r
e
g
i
v
e
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i
n
a
p
p
e
n
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i
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:
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:
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h
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s
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r
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e
s
p
o
n
d
s
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o
t
h
e
r
e
s
u
l
t
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n
c
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T
h
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r
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n
c
i
p
a
l
d
i
Æ
c
u
l
t
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e
s
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o
m
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r
e
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m
t
h
e
f
a
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t
,
t
h
a
t
w
e
h
a
v
e
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n
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r
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>
o
v
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r
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h
e
s
q
u
a
r
e
s
y
m
m
e
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r
i
c
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c
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c
h
i
s
n
o
t
t
o
t
a
l
,
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r
e
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r
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n
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s
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s
u
a
l
t
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e
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r
n
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n
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e
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c
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￿
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,
t
h
a
t
t
h
e
p
a
s
s
a
g
e
a
t
t
h
e
i
n
￿
n
i
t
y
l
i
m
i
t
i
s
t
h
u
s
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n
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c
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￿
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c
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c
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p
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c
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Æ
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￿
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￿
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o
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a
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￿
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p
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t
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d
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r
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￿
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S
;
"
)
.
I
t
i
s
c
l
e
a
r
t
h
a
t
t
h
e
c
h
o
i
c
e
o
f
a
p
a
r
t
i
c
u
l
a
r
e
e
￿
Æ
(
S
;
"
)
l
e
a
d
s
t
o
a
p
a
r
t
i
c
u
l
a
r
e
Æ
c
i
e
n
c
y
b
o
u
n
d
B
￿
￿
@
H
@
￿
0
(
￿
Æ
;
￿
Æ
)
;
e
￿
Æ
(
S
)
;
e
e
￿
Æ
(
S
;
"
)
￿
,
t
h
e
o
n
e
c
o
r
r
e
s
p
o
n
d
i
n
g
t
o
t
h
e
d
i
r
e
c
t
i
o
n
e
e
￿
Æ
(
S
;
"
)
.
I
n
t
h
e
c
a
s
e
w
h
e
r
e
3
8t
h
e
e
Æ
c
i
e
n
c
y
b
o
u
n
d
v
a
r
i
e
s
w
i
t
h
t
h
e
d
i
r
e
c
t
i
o
n
o
r
w
i
t
h
t
h
e
t
y
p
e
o
f
d
i
r
e
c
t
i
o
n
i
t
s
e
l
f
(
s
t
r
a
i
g
h
t
l
i
n
e
v
e
r
s
u
s
c
u
r
v
i
l
i
n
e
a
r
)
,
w
e
a
l
r
e
a
d
y
k
n
o
w
t
h
a
t
t
h
e
d
i
￿
e
r
e
n
t
e
Æ
c
i
e
n
c
y
b
o
u
n
d
s
a
r
e
n
o
t
c
o
m
p
a
r
a
b
l
e
.
T
h
e
r
e
f
o
r
e
o
n
e
i
s
i
m
p
l
i
c
i
t
l
y
s
p
e
c
i
f
y
i
n
g
a
p
a
r
t
i
c
u
l
a
r
l
o
s
s
f
u
n
c
t
i
o
n
.
A
s
a
l
r
e
a
d
y
a
n
n
o
u
n
c
e
d
t
h
e
S
A
L
S
e
s
t
i
m
a
t
i
o
n
n
e
s
t
s
s
e
v
e
r
a
l
o
t
h
e
r
e
s
t
i
m
a
t
i
o
n
m
e
t
h
o
d
s
a
n
d
t
h
i
s
r
e
s
u
l
t
i
s
s
t
a
t
e
d
i
n
p
r
o
p
o
s
i
t
i
o
n
4
:
6
.
P
r
o
p
o
s
i
t
i
o
n
4
.
6
:
T
h
e
I
I
,
t
h
e
E
M
M
,
t
h
e
G
I
I
,
t
h
e
S
M
M
,
t
h
e
S
N
L
S
a
n
d
t
h
e
S
P
M
L
e
s
t
i
m
a
t
o
r
s
a
r
e
p
a
r
t
i
c
u
l
a
r
S
A
L
S
e
s
t
i
m
a
t
o
r
s
r
e
s
p
e
c
t
i
v
e
l
y
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
f
o
l
l
o
w
i
n
g
e
s
t
i
m
a
t
i
n
g
e
q
u
a
t
i
o
n
s
:
￿
H
I
I
(
￿
;
￿
Æ
)
=
e
￿
(
￿
)
￿
￿
Æ
;
a
n
d
w
h
e
r
e
e
￿
(
￿
)
a
n
d
￿
Æ
a
r
e
d
e
￿
n
e
d
b
y
(
A
3
)
;
￿
H
E
M
M
(
￿
;
￿
Æ
)
=
E
￿
[
s
N
(
￿
Æ
)
]
;
s
N
(
￿
Æ
)
i
s
t
h
e
s
e
m
i
n
o
n
p
a
r
a
m
e
t
r
i
c
s
c
o
r
e
g
e
n
e
r
a
t
o
r
;
￿
H
G
I
I
(
￿
;
￿
Æ
)
=
e
￿
(
￿
;
￿
￿
)
￿
￿
Æ
;
w
h
e
r
e
e
￿
(
￿
;
￿
￿
)
a
n
d
￿
Æ
a
r
e
d
e
￿
n
e
d
b
y
(
3
:
1
6
)
a
n
d
(
3
:
1
)
;
￿
H
S
M
M
(
￿
;
￿
Æ
)
=
E
Æ
[
g
(
w
t
;
￿
)
]
;
w
h
e
r
e
E
Æ
[
g
(
w
t
;
￿
)
]
i
s
c
o
m
p
u
t
e
d
t
h
r
o
u
g
h
a
s
i
m
u
l
a
t
o
r
e
H
T
S
(
￿
;
￿
)
o
b
e
y
i
n
g
t
o
a
s
s
u
m
p
t
i
o
n
(
A
1
6
)
;
￿
H
S
N
L
S
(
￿
)
=
E
Æ
[
b
w
‘
￿
m
‘
(
￿
)
]
;
w
h
e
r
e
b
w
‘
i
s
t
h
e
w
i
n
n
i
n
g
b
i
d
a
n
d
m
‘
(
￿
)
t
h
e
a
s
s
o
c
i
a
t
e
d
m
o
m
e
n
t
s
f
o
r
t
h
e
g
i
v
e
n
d
i
s
t
r
i
b
u
t
i
o
n
F
￿
o
f
t
h
e
p
r
i
v
a
t
e
v
a
l
u
e
s
,
￿
H
S
P
M
L
(
￿
;
￿
Æ
)
=
E
￿
[
e
s
(
￿
Æ
)
]
;
e
s
(
￿
Æ
)
i
s
t
h
e
s
c
o
r
e
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
e
x
p
o
n
e
n
t
i
a
l
p
.
d
.
f
.
f
a
m
i
l
y
.
￿
Æ
c
o
r
r
e
s
p
o
n
d
t
o
n
u
i
s
a
n
c
e
p
a
r
a
m
e
t
e
r
s
a
n
d
a
g
a
i
n
t
h
e
s
i
m
u
l
a
t
o
r
e
H
T
S
(
￿
;
￿
)
c
o
r
r
e
s
p
o
n
d
s
t
o
a
s
s
u
m
p
t
i
o
n
(
A
1
6
)
￿
M
o
r
e
o
v
e
r
t
h
e
i
n
d
i
r
e
c
t
a
n
d
t
h
e
G
I
I
e
s
t
i
m
a
t
o
r
s
a
r
e
r
e
s
p
e
c
t
i
v
e
l
y
a
s
y
m
p
t
o
t
i
c
a
l
l
y
e
q
u
i
v
a
l
e
n
t
t
o
t
h
e
f
o
l
l
o
w
i
n
g
S
A
L
S
e
s
t
i
m
a
t
o
r
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
f
o
l
l
o
w
i
n
g
e
s
t
i
m
a
t
i
n
g
e
q
u
a
t
i
o
n
s
:
￿
H
I
I
(
￿
;
￿
Æ
)
=
@
q
@
￿
(
￿
;
￿
Æ
)
;
a
n
d
w
h
e
r
e
q
(
￿
;
￿
)
i
s
d
e
￿
n
e
d
b
y
(
A
2
)
;
￿
H
G
I
I
(
￿
;
￿
Æ
)
=
H
￿
￿
(
￿
;
￿
Æ
)
=
@
z
0
@
￿
(
￿
;
￿
Æ
)
￿
￿
z
(
￿
;
￿
Æ
)
;
z
(
￿
;
￿
)
i
s
d
e
￿
n
e
d
b
y
(
3
:
1
6
)
;
a
n
d
w
h
e
r
e
t
h
e
n
a
t
u
r
a
l
e
s
t
i
m
a
t
o
r
f
o
r
t
h
e
a
u
x
i
l
i
a
r
y
p
a
r
a
m
e
t
e
r
s
b
￿
T
i
s
t
h
e
o
n
e
p
r
o
v
i
d
e
d
b
y
t
h
e
d
i
r
e
c
t
e
s
-
t
i
m
a
t
i
o
n
o
f
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
d
e
￿
n
e
d
r
e
s
p
e
c
t
i
v
e
l
y
f
o
r
t
h
e
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
,
t
h
e
E
M
M
,
t
h
e
G
I
I
a
n
d
t
h
e
S
P
M
L
a
p
p
r
o
a
c
h
e
s
.
P
r
o
o
f
:
T
h
e
p
r
o
o
f
s
o
f
t
h
e
s
e
r
e
s
u
l
t
s
a
r
e
s
t
r
a
i
g
h
t
f
o
r
w
a
r
d
a
n
d
o
m
i
t
t
e
d
h
e
r
e
,
i
t
i
s
i
n
d
e
e
d
j
u
s
t
a
q
u
e
s
t
i
o
n
o
f
r
e
p
l
a
c
e
m
e
n
t
o
f
e
a
c
h
e
x
p
r
e
s
s
i
o
n
b
y
e
a
c
h
p
a
r
t
i
c
u
l
a
r
f
o
r
m
a
n
d
o
f
u
s
u
a
l
a
s
y
m
p
t
o
t
i
c
e
x
p
a
n
s
i
o
n
s
(
s
e
e
h
o
w
e
v
e
r
t
h
e
p
r
o
o
f
o
f
p
r
o
p
o
s
i
t
i
o
n
5
:
2
)
.
I
n
o
t
h
e
r
w
o
r
d
s
,
e
i
t
h
e
r
S
P
M
L
,
S
M
M
,
S
N
L
S
,
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
,
E
M
M
o
r
G
I
I
e
s
t
i
m
a
t
i
o
n
j
u
s
t
c
o
r
r
e
s
p
o
n
d
t
o
a
p
a
r
t
i
c
u
l
a
r
s
e
l
e
c
t
i
o
n
o
f
\
e
s
t
i
m
a
t
i
n
g
e
q
u
a
t
i
o
n
s
"
w
h
i
c
h
a
r
e
n
o
t
t
r
a
c
t
a
b
l
e
a
n
d
t
h
u
s
r
e
p
l
a
c
e
d
b
y
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
a
p
p
r
o
x
i
m
a
t
i
o
n
.
3
94
05
S
p
e
c
i
￿
c
a
t
i
o
n
T
e
s
t
s
A
s
f
o
r
t
h
e
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
a
n
d
t
h
e
E
M
M
,
w
e
p
r
o
p
o
s
e
a
g
e
n
e
r
a
l
i
z
e
d
g
l
o
b
a
l
s
p
e
c
i
￿
c
a
t
i
o
n
t
e
s
t
.
W
e
d
e
￿
n
e
t
h
e
s
t
a
t
i
s
t
i
c
￿
S
A
L
S
T
S
a
s
f
o
l
l
o
w
s
:
￿
S
A
L
S
T
S
=
T
m
i
n
￿
2
￿
"
1
S
S
X
s
=
1
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
b
￿
T
￿
#
0
b
￿
￿
T
"
1
S
S
X
s
=
1
e
H
T
￿
e
y
s
T
(
￿
;
z
s
Æ
)
;
x
T
;
b
￿
T
￿
#
;
(
5
.
1
)
w
h
e
r
e
b
￿
T
i
s
d
e
￿
n
e
d
a
c
c
o
r
d
i
n
g
t
o
(
4
:
1
0
)
,
￿
Æ
l
i
m
T
!
+
1
b
￿
￿
T
=
￿
￿
=
e
￿
Æ
(
S
)
￿
1
.
P
r
o
p
o
s
i
t
i
o
n
5
.
1
:
U
n
d
e
r
t
h
e
a
s
s
u
m
p
t
i
o
n
t
h
a
t
t
h
e
s
t
r
u
c
t
u
r
a
l
m
o
d
e
l
(
2
:
1
)
￿
(
2
:
2
)
i
s
w
e
l
l
-
s
p
e
c
i
￿
e
d
a
n
d
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
,
(
A
1
3
)
￿
(
A
1
5
)
a
n
d
(
A
1
7
)
￿
(
A
2
0
)
,
t
h
e
s
t
a
t
i
s
t
i
c
￿
S
A
L
S
T
S
i
s
a
s
y
m
p
t
o
t
i
c
a
l
l
y
d
i
s
t
r
i
b
u
t
e
d
a
s
a
c
h
i
-
s
q
u
a
r
e
w
i
t
h
(
r
￿
p
)
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
￿
2
(
r
￿
p
)
.
T
h
e
r
e
f
o
r
e
t
h
e
t
e
s
t
o
f
a
s
y
m
p
t
o
t
i
c
l
e
v
e
l
￿
i
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
c
r
i
t
i
c
a
l
r
e
g
i
o
n
:
W
S
A
L
S
￿
=
f
￿
S
A
L
S
T
S
>
￿
2
1
￿
￿
(
r
￿
p
)
g
￿
(
5
.
2
)
P
r
o
o
f
:
S
e
e
a
p
p
e
n
d
i
x
A
.
5
.
I
n
t
h
e
c
a
s
e
o
f
t
h
e
G
I
I
a
p
p
r
o
a
c
h
,
w
e
a
d
v
o
c
a
t
e
t
h
e
f
o
l
l
o
w
i
n
g
t
e
s
t
i
n
g
s
t
r
a
t
e
g
y
.
A
s
p
e
c
i
￿
c
a
t
i
o
n
t
e
s
t
f
o
r
t
h
e
s
t
r
u
c
t
u
r
a
l
m
o
d
e
l
(
2
:
1
)
￿
(
2
:
2
)
w
h
e
n
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
m
o
d
e
l
i
s
o
f
a
G
M
M
t
y
p
e
i
s
b
a
s
e
d
o
n
a
t
w
o
-
s
t
e
p
s
p
r
o
c
e
d
u
r
e
.
F
i
r
s
t
,
i
n
o
u
r
g
e
n
e
r
a
l
s
e
t
t
i
n
g
,
w
e
h
a
v
e
t
o
t
e
s
t
t
h
e
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
r
e
s
t
r
i
c
t
i
o
n
s
:
E
Æ
[
g
(
w
t
;
￿
Æ
)
]
=
0
;
(
5
.
3
)
t
h
a
t
i
s
t
h
e
e
x
i
s
t
e
n
c
e
o
f
a
u
n
i
q
u
e
￿
Æ
s
u
c
h
t
h
a
t
t
h
e
s
e
r
e
s
t
r
i
c
t
i
o
n
s
a
r
e
f
u
l
￿
l
l
e
d
.
T
h
i
s
i
m
p
l
i
c
i
t
l
y
a
s
s
u
m
e
s
t
h
a
t
o
n
e
i
s
p
e
r
f
o
r
m
i
n
g
a
n
o
v
e
r
i
d
e
n
t
i
￿
e
d
e
s
t
i
m
a
t
i
o
n
f
o
r
t
h
e
p
a
r
a
m
e
t
e
r
s
￿
Æ
t
h
a
t
i
s
r
>
q
.
F
o
l
l
o
w
i
n
g
H
a
n
s
e
n
(
1
9
8
2
)
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
t
e
s
t
w
e
d
e
￿
n
e
t
h
e
s
t
a
t
i
s
t
i
c
￿
1
T
b
y
:
￿
1
T
=
T
m
i
n
￿
2
B
"
1
T
T
X
t
=
1
g
(
w
t
;
￿
)
#
0
￿
T
"
1
T
T
X
t
=
1
g
(
w
t
;
￿
)
#
;
(
5
.
4
)
w
h
e
r
e
￿
T
i
s
a
c
o
n
s
i
s
t
e
n
t
e
s
t
i
m
a
t
o
r
o
f
￿
=
(
V
a
r
Æ
a
s
"
1
p
T
T
X
t
=
1
g
(
w
t
;
￿
Æ
)
#
)
￿
1
.
I
n
d
e
e
d
,
t
h
e
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
t
e
s
t
h
a
s
t
o
b
e
p
e
r
f
o
r
m
e
d
w
i
t
h
a
n
o
p
t
i
m
a
l
e
s
t
i
m
a
t
o
r
b
￿
￿
T
o
f
￿
Æ
.
U
n
d
e
r
a
s
s
u
m
p
t
i
o
n
s
3
:
1
￿
3
:
6
o
f
H
a
n
s
e
n
(
1
9
8
2
)
,
t
h
e
s
t
a
t
i
s
t
i
c
￿
1
T
c
o
n
v
e
r
g
e
s
i
n
d
i
s
t
r
i
b
u
t
i
o
n
t
o
a
c
h
i
-
s
q
u
a
r
e
d
i
s
t
r
i
b
u
t
e
d
r
a
n
d
o
m
v
a
r
i
a
b
l
e
w
i
t
h
(
r
￿
q
)
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
:
￿
2
(
r
￿
q
)
.
T
h
e
t
e
s
t
o
f
a
s
y
m
p
t
o
t
i
c
l
e
v
e
l
￿
i
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
c
r
i
t
i
c
a
l
r
e
g
i
o
n
:
W
1
￿
=
f
￿
1
T
>
￿
2
1
￿
￿
(
r
￿
q
)
g
￿
(
5
.
5
)
S
e
c
o
n
d
,
a
f
t
e
r
h
a
v
i
n
g
t
e
s
t
e
d
t
h
e
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
r
e
s
t
r
i
c
t
i
o
n
s
,
a
s
p
e
c
i
￿
c
a
t
i
o
n
t
e
s
t
f
o
r
t
h
e
s
t
r
u
c
t
u
r
a
l
m
o
d
e
l
(
2
:
1
)
￿
(
2
:
2
)
m
a
y
b
e
b
a
s
e
d
o
n
t
h
e
o
p
t
i
m
a
l
v
a
l
u
e
o
f
t
h
e
o
b
j
e
c
t
i
v
e
f
u
n
c
t
i
o
n
u
s
e
d
i
n
t
h
e
s
e
c
o
n
d
s
t
e
p
o
f
t
h
e
i
n
d
i
r
e
c
t
e
s
t
i
m
a
t
i
o
n
m
e
t
h
o
d
.
I
n
d
e
e
d
w
e
h
a
v
e
:
4
1P
r
o
p
o
s
i
t
i
o
n
5
.
2
:
U
n
d
e
r
t
h
e
n
u
l
l
h
y
p
o
t
h
e
s
i
s
t
h
a
t
t
h
e
s
t
r
u
c
t
u
r
a
l
m
o
d
e
l
(
2
:
1
)
￿
(
2
:
2
)
i
s
w
e
l
l
s
p
e
c
i
￿
e
d
a
n
d
a
s
s
u
m
p
t
i
o
n
s
(
A
1
)
￿
(
A
1
1
)
,
t
h
e
s
t
a
t
i
s
t
i
c
s
:
￿
2
T
S
=
S
1
+
S
m
i
n
￿
2
￿
8
>
>
>
>
>
>
>
<
>
>
>
>
>
>
>
:
"
1
T
S
S
X
s
=
1
T
X
t
=
1
@
g
0
@
￿
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
b
￿
￿
T
1
p
T
S
S
X
s
=
1
T
X
t
=
1
g
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
#
0
b
￿
T
"
1
T
S
S
X
s
=
1
T
X
t
=
1
@
g
0
@
￿
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
b
￿
￿
T
1
p
T
S
S
X
s
=
1
T
X
t
=
1
g
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
#
9
>
>
>
>
>
>
>
=
>
>
>
>
>
>
>
;
;
(
5
.
6
)
￿
3
T
S
=
S
1
+
S
m
i
n
￿
2
￿
8
>
>
>
>
>
>
>
<
>
>
>
>
>
>
>
:
"
1
T
T
X
t
=
1
@
g
0
@
￿
￿
w
t
;
b
￿
T
￿
b
￿
￿
T
1
p
T
S
S
X
s
=
1
T
X
t
=
1
g
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
#
0
b
￿
T
"
1
T
T
X
t
=
1
@
g
0
@
￿
￿
w
t
;
b
￿
T
￿
b
￿
￿
T
1
p
T
S
S
X
s
=
1
T
X
t
=
1
g
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
#
9
>
>
>
>
>
>
>
=
>
>
>
>
>
>
>
;
;
(
5
.
7
)
￿
4
T
S
=
S
1
+
S
m
i
n
￿
2
￿
8
>
>
>
>
>
>
>
<
>
>
>
>
>
>
>
:
"
1
S
S
X
s
=
1
"
 
1
T
T
X
t
=
1
@
g
0
@
￿
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
!
b
￿
￿
T
 
1
p
T
T
X
t
=
1
g
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
!
#
#
0
b
￿
T
"
1
S
S
X
s
=
1
"
 
1
T
T
X
t
=
1
@
g
0
@
￿
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
!
b
￿
￿
T
 
1
p
T
T
X
t
=
1
g
￿
e
w
s
t
(
￿
)
;
b
￿
T
￿
!
#
#
9
>
>
>
>
>
>
>
=
>
>
>
>
>
>
>
;
;
(
5
.
8
)
a
r
e
a
s
y
m
p
t
o
t
i
c
a
l
l
y
e
q
u
i
v
a
l
e
n
t
a
n
d
d
i
s
t
r
i
b
u
t
e
d
a
s
c
h
i
-
s
q
u
a
r
e
s
w
i
t
h
(
q
￿
p
)
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
￿
2
(
q
￿
p
)
,
w
h
e
r
e
￿
Æ
l
i
m
T
!
+
1
b
￿
T
=
￿
Æ
=
￿
Æ
(
￿
￿
)
￿
1
a
s
d
e
￿
n
e
d
b
y
(
3
:
1
3
)
a
n
d
￿
Æ
l
i
m
T
!
+
1
b
￿
￿
T
=
￿
￿
.
T
h
e
r
e
f
o
r
e
t
h
e
t
e
s
t
s
o
f
a
s
y
m
p
t
o
t
i
c
l
e
v
e
l
￿
a
r
e
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
c
r
i
t
i
c
a
l
r
e
g
i
o
n
s
W
i
￿
;
i
=
2
;
3
;
4
:
W
i
￿
=
f
￿
i
T
S
>
￿
2
1
￿
￿
(
q
￿
p
)
g
;
i
=
2
;
3
;
4
￿
(
5
.
9
)
P
r
o
o
f
:
T
h
e
s
e
r
e
s
u
l
t
s
c
o
r
r
e
s
p
o
n
d
j
u
s
t
t
o
a
n
a
p
p
l
i
c
a
t
i
o
n
o
f
p
r
o
p
o
s
i
t
i
o
n
5
:
1
,
s
e
e
h
o
w
e
v
e
r
a
p
p
e
n
d
i
x
A
.
6
.
N
o
t
e
h
o
w
e
v
e
r
,
t
h
a
t
u
n
d
e
r
t
h
e
j
o
i
n
t
n
u
l
l
h
y
p
o
t
h
e
s
i
s
t
h
a
t
(
2
:
1
)
￿
(
2
:
2
)
i
s
w
e
l
l
s
p
e
c
i
￿
e
d
a
n
d
(
3
:
1
)
h
o
l
d
s
,
t
h
e
r
e
s
u
l
t
o
f
p
r
o
p
o
s
i
t
i
o
n
5
:
2
i
s
a
v
a
i
l
a
b
l
e
w
h
a
t
e
v
e
r
c
h
o
i
c
e
o
f
￿
.
B
u
t
t
h
e
p
o
w
e
r
o
f
t
h
e
t
e
s
t
a
g
a
i
n
s
t
l
o
c
a
l
a
l
t
e
r
n
a
t
i
v
e
s
d
o
e
s
d
e
p
e
n
d
o
n
t
h
i
s
c
h
o
i
c
e
a
n
d
i
s
s
t
i
l
l
a
n
i
s
s
u
e
.
I
n
t
h
i
s
r
e
s
p
e
c
t
,
t
h
e
t
e
s
t
s
t
a
t
i
s
t
i
c
￿
i
T
S
;
i
=
2
;
3
;
4
s
h
o
u
l
d
b
e
j
o
i
n
t
l
y
p
e
r
f
o
r
m
e
d
w
i
t
h
t
h
e
t
e
s
t
s
t
a
t
i
s
t
i
c
￿
1
T
.
T
h
i
s
t
e
s
t
c
a
n
b
e
s
e
e
n
a
s
a
g
e
n
e
r
a
l
i
z
e
d
g
l
o
b
a
l
s
p
e
c
i
￿
c
a
t
i
o
n
t
e
s
t
a
s
p
r
o
p
o
s
e
d
b
y
G
a
l
l
a
n
t
a
n
d
T
a
u
c
h
e
n
(
1
9
9
6
)
t
o
t
h
e
c
a
s
e
o
f
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
t
y
p
e
i
n
s
t
r
u
m
e
n
t
a
l
c
r
i
t
e
r
i
o
n
.
T
h
i
s
t
e
s
t
c
a
n
a
l
s
o
b
e
r
e
g
a
r
d
e
d
a
s
a
p
a
r
t
i
c
u
l
a
r
g
e
n
e
r
a
l
i
z
e
d
g
l
o
b
a
l
s
p
e
c
i
￿
c
a
t
i
o
n
t
e
s
t
a
s
d
e
v
e
l
o
p
e
d
f
o
r
t
h
e
S
A
L
S
e
s
t
i
m
a
t
o
r
.
4
26
C
o
n
c
l
u
d
i
n
g
R
e
m
a
r
k
s
T
h
e
m
a
i
n
m
e
s
s
a
g
e
s
o
f
t
h
i
s
p
a
p
e
r
a
r
e
t
w
o
f
o
l
d
:
￿
T
h
e
S
M
M
,
S
P
M
L
,
S
N
L
S
,
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
a
n
d
E
M
M
a
r
e
p
a
r
t
i
c
u
l
a
r
c
a
s
e
s
o
f
t
h
e
S
A
L
S
a
p
p
r
o
a
c
h
a
n
d
t
h
e
r
e
f
o
r
e
t
o
e
a
c
h
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
e
s
t
i
m
a
t
i
o
n
c
o
r
r
e
s
p
o
n
d
p
a
r
t
i
c
u
l
a
r
e
s
t
i
m
a
t
i
n
g
e
q
u
a
t
i
o
n
s
.
￿
T
h
e
S
A
L
S
a
p
p
r
o
a
c
h
e
n
a
b
l
e
s
t
h
e
t
r
e
a
t
m
e
n
t
o
f
n
e
w
p
r
o
b
l
e
m
s
a
r
i
s
i
n
g
f
r
o
m
t
h
e
m
a
c
r
o
e
c
o
n
o
m
e
t
r
i
c
a
n
d
e
c
o
n
o
m
e
t
r
i
c
l
i
t
e
r
a
t
u
r
e
w
h
i
c
h
c
a
n
n
o
t
b
e
p
r
o
p
e
r
l
y
h
a
n
d
l
e
d
w
i
t
h
i
n
t
h
e
c
o
m
m
o
n
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
m
e
t
h
o
d
s
.
F
o
r
i
n
s
t
a
n
c
e
,
s
u
b
s
t
a
n
t
i
a
l
e
Æ
c
i
e
n
c
y
g
a
i
n
s
a
r
e
a
c
h
i
e
v
e
d
w
h
e
n
o
n
e
i
n
t
r
o
d
u
c
e
s
c
o
n
s
t
r
a
i
n
t
s
(
o
v
e
r
i
d
e
n
t
i
f
y
i
n
g
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
)
o
n
t
h
e
i
n
s
t
r
u
m
e
n
t
a
l
m
o
d
e
l
.
T
h
e
w
e
i
g
h
t
i
n
g
m
a
t
r
i
x
d
o
e
s
n
o
l
o
n
g
e
r
c
o
r
r
e
s
p
o
n
d
t
o
t
h
e
c
l
a
s
s
i
c
a
l
G
M
M
o
n
e
.
4
34
4R
e
f
e
r
e
n
c
e
s
A
n
d
r
e
w
s
,
D
.
W
.
K
.
(
1
9
8
7
)
,
\
A
s
y
m
p
t
o
t
i
c
R
e
s
u
l
t
s
f
o
r
G
e
n
e
r
a
l
i
z
e
d
W
a
l
d
T
e
s
t
s
"
,
E
c
o
n
o
m
e
t
r
i
c
T
h
e
o
r
y
,
3
,
3
4
8
-
3
5
8
.
A
n
d
r
e
w
s
,
D
.
W
.
K
.
(
1
9
9
1
)
,
\
H
e
t
e
r
o
s
k
e
d
a
s
t
i
c
i
t
y
a
n
d
A
u
t
o
c
o
r
r
e
l
a
t
i
o
n
C
o
n
s
i
s
t
e
n
t
C
o
v
a
r
i
a
n
c
e
M
a
t
r
i
x
E
s
t
i
m
a
t
i
o
n
"
,
E
c
o
n
o
m
e
t
r
i
c
a
,
5
9
,
3
0
7
-
3
4
6
.
A
n
d
r
e
w
s
,
D
.
W
.
K
.
(
1
9
9
2
)
,
\
G
e
n
e
r
i
c
U
n
i
f
o
r
m
C
o
n
v
e
r
g
e
n
c
e
"
,
E
c
o
n
o
m
e
t
r
i
c
T
h
e
o
r
y
,
8
,
2
4
1
-
2
5
7
.
A
n
d
r
e
w
s
,
D
.
W
.
K
.
(
1
9
9
4
)
,
\
A
s
y
m
p
t
o
t
i
c
s
f
o
r
S
e
m
i
p
a
r
a
m
e
t
r
i
c
E
c
o
n
o
m
e
t
r
i
c
M
o
d
e
l
s
V
i
a
S
t
o
c
h
a
s
t
i
c
E
q
u
i
c
o
n
t
i
n
u
i
t
y
"
,
E
c
o
n
o
m
e
t
r
i
c
a
,
6
2
,
4
3
-
7
2
.
A
n
d
r
e
w
s
,
D
.
W
.
K
.
(
1
9
9
4
)
,
\
E
m
p
i
r
i
c
a
l
P
r
o
c
e
s
s
M
e
t
h
o
d
s
i
n
E
c
o
n
o
m
e
t
r
i
c
s
"
,
i
n
R
.
F
.
E
n
g
l
e
a
n
d
D
.
L
.
M
c
F
a
d
d
e
n
(
e
d
s
.
)
,
H
a
n
d
b
o
o
k
o
f
E
c
o
n
o
m
e
t
r
i
c
s
,
V
o
l
I
V
,
A
m
s
t
e
r
d
a
m
:
N
o
r
t
h
H
o
l
l
a
n
d
,
2
2
4
7
-
2
2
9
4
.
B
a
n
s
a
l
,
R
.
,
R
.
A
.
G
a
l
l
a
n
t
,
R
.
H
u
s
s
e
y
a
n
d
G
.
T
a
u
c
h
e
n
(
1
9
9
5
)
,
\
N
o
n
p
a
r
a
m
e
t
r
i
c
E
s
t
i
m
a
t
i
o
n
o
f
S
t
r
u
c
t
u
r
a
l
M
o
d
e
l
s
f
o
r
H
i
g
h
-
F
r
e
q
u
e
n
c
y
C
u
r
r
e
n
c
y
M
a
r
k
e
t
D
a
t
a
"
,
J
o
u
r
n
a
l
o
f
E
c
o
n
o
m
e
t
r
i
c
s
,
6
6
,
2
5
1
-
2
8
7
.
B
o
l
l
e
r
s
l
e
v
,
T
.
(
1
9
8
6
)
,
\
G
e
n
e
r
a
l
i
z
e
d
A
u
t
o
r
e
g
r
e
s
s
i
v
e
C
o
n
d
i
t
i
o
n
a
l
H
e
t
e
r
o
s
k
e
d
a
s
t
i
c
i
t
y
"
,
J
o
u
r
n
a
l
o
f
E
c
o
n
o
-
m
e
t
r
i
c
s
,
3
1
,
3
0
7
-
3
2
7
.
B
o
u
r
b
a
k
i
,
N
.
(
1
9
6
8
)
,
\
T
h
e
o
r
y
o
f
S
e
t
s
"
,
A
d
d
i
s
o
n
-
W
e
s
l
e
y
,
R
e
a
d
i
n
g
,
M
a
s
s
a
c
h
u
s
e
t
t
s
,
E
l
e
m
e
n
t
s
o
f
M
a
t
h
e
-
m
a
t
i
c
s
,
v
o
l
u
m
e
3
.
B
r
o
z
e
,
L
.
,
R
.
D
r
i
d
i
a
n
d
E
.
R
e
n
a
u
l
t
(
1
9
9
8
)
,
\
C
a
l
i
b
r
a
t
i
o
n
o
f
S
t
r
u
c
t
u
r
a
l
M
o
d
e
l
s
b
y
S
e
m
i
p
a
r
a
m
e
t
r
i
c
I
n
d
i
r
e
c
t
I
n
f
e
r
e
n
c
e
"
,
M
i
m
e
o
U
n
i
v
e
r
s
i
t
￿
e
d
e
T
o
u
l
o
u
s
e
.
C
a
l
z
o
l
a
r
i
,
G
.
,
G
.
F
i
o
r
e
n
t
i
n
i
a
n
d
E
.
S
e
n
t
a
n
a
(
1
9
9
9
)
,
\
C
o
n
s
t
r
a
i
n
e
d
E
M
M
E
s
t
i
m
a
t
i
o
n
"
,
M
i
m
e
o
.
C
h
a
m
b
e
r
l
a
i
n
,
G
.
(
1
9
8
2
)
,
\
M
u
l
t
i
v
a
r
i
a
t
e
R
e
g
r
e
s
s
i
o
n
M
o
d
e
l
s
f
o
r
P
a
n
e
l
D
a
t
a
"
,
J
o
u
r
n
a
l
o
f
E
c
o
n
o
m
e
t
r
i
c
s
,
1
8
,
5
-
4
6
.
C
h
a
m
b
e
r
l
a
i
n
,
G
.
(
1
9
8
4
)
,
\
P
a
n
e
l
D
a
t
a
"
,
i
n
Z
.
G
r
i
l
i
c
h
e
s
a
n
d
M
.
D
.
I
n
t
r
i
l
i
g
a
t
o
r
(
e
d
s
.
)
,
H
a
n
d
b
o
o
k
o
f
E
c
o
n
o
m
e
t
r
i
c
s
,
V
o
l
.
I
I
,
A
m
s
t
e
r
d
a
m
:
N
o
r
t
h
H
o
l
l
a
n
d
,
1
2
4
7
-
1
3
1
8
.
C
h
a
m
b
e
r
l
a
i
n
,
G
.
(
1
9
8
7
)
,
\
A
s
y
m
p
t
o
t
i
c
E
Æ
c
i
e
n
c
y
i
n
E
s
t
i
m
a
t
i
o
n
w
i
t
h
C
o
n
d
i
t
i
o
n
a
l
M
o
m
e
n
t
s
R
e
s
t
r
i
c
-
t
i
o
n
s
"
,
J
o
u
r
n
a
l
o
f
E
c
o
n
o
m
e
t
r
i
c
s
,
3
4
,
3
0
5
-
3
3
4
.
C
h
a
m
b
e
r
l
a
i
n
,
G
.
(
1
9
9
2
)
,
\
E
Æ
c
i
e
n
c
y
B
o
u
n
d
s
f
o
r
S
e
m
i
p
a
r
a
m
e
t
r
i
c
R
e
g
r
e
s
s
i
o
n
"
,
E
c
o
n
o
m
e
t
r
i
c
a
,
6
0
,
5
6
7
-
5
9
7
.
C
l
a
r
k
,
P
.
K
.
(
1
9
7
3
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